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htkE i (57)Abstract: 
PROBLEM TO BE SOLVED: To provide a multilayer board having built-in 
passive elements having performance equivalent to or more excellent than that 
of a chip laminated passive element. 

SOLUTION: On a multilayer ceramic part B where four ceramic layers made of 
ceramic material L1, L2,..., L4 are laminated in this order, a passive element 
substrate 13 having a plurality of built-in laminated capacitors 12 is mechanically 
and electrically bonded by insulation bonding material 18 and conductive bonding 
material 19. A build-up layer 20 is further formed on top thereof. The laminated 
capacitors 12 are constituted by alternately laminating two kinds of internal 



electrodes formed out of alignment via a dielectric layer for each. The internal 
electrodes constituting this laminate structure are respectively connected to 
through holes 16a, 16b functioning as external electrodes. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the multilayer substrate possessing a laminating mold passive element 
-- it is - a through hole and wiring - with the ceramic layer which consists of the 
monolayer or the two or more layers ceramic layer in which the conductor was 
formed The passive element substrate which contains the laminating mold 
passive element by which the edge of two or more of said conductor layers is 
connected to the through hole while adjoining said ceramic layer, being arranged 
and carrying out the laminating of two or more conductor layers through the 
dielectric layer, respectively, The multilayer substrate characterized by having the 
insulating sexual conjugation material which joins mechanically said ceramic 
layer and said passive element substrate, and the conductive jointing material for 
corrugated fibreboard which joins electrically said ceramic layer and said passive 
element substrate. 

[Claim 2] The multilayer substrate characterized by forming the build up layer on 
said passive element substrate in a multilayer substrate according to claim 1. 
[Claim 3] the multilayer substrate possessing a laminating mold passive element 
-- it is ~ a through hole and wiring -- with two or more ceramic layers which 
consist of the monolayer or the two or more layers ceramic layer in which the 
conductor was formed The passive element substrate which contains the 
laminating mold passive element by which the edge of two or more of said 
conductor layers is connected to the through hole while intervening among said 
two or more ceramic layers, being arranged and carrying out the laminating of 
two or more conductor layers through the dielectric layer, respectively, The 
multilayer substrate characterized by having the insulating sexual conjugation 
material which joins mechanically two or more of said ceramic layers and said 
passive element substrates, and the conductive jointing material for corrugated 
fibreboard which joins electrically two or more of said ceramic layers and said 
passive element substrates. 



[Claim 4] The multilayer substrate characterized by building two or more 

laminating mold passive elements of the same class in said passive element 

substrate in a multilayer substrate according to claim 1 or 3. 

[Claim 5] The multilayer substrate characterized by building in two or more 

laminating mold passive elements of a class which is different in said passive 

element substrate in a multilayer substrate according to claim 1 or 3. 

[Claim 6] The multilayer substrate characterized by intermingling and forming the 

power source, the gland, or the signal line in said passive element substrate in a 

multilayer substrate according to claim 1 or 3. 

[Claim 7] The multilayer substrate characterized by said ceramic layer calcinating 
and forming a green sheet made from an alumina, a glass ceramic, alumimium 
nitride, silicon nitride, zirconiums, or these mixtures in a multilayer substrate 
according to claim 1 or 3. 

[Claim 8] The multilayer substrate characterized by using a ceramic system 
ingredient, glass material, mica material, ferrite material, or an organic material 
as an ingredient of said dielectric layer which constitutes said laminating mold 
passive element in a multilayer substrate according to claim 1 or 3. 
[Claim 9] The multilayer substrate characterized by using low-temperature 
melting point glass, polyimide, an epoxy resin or an alumina, a glass ceramic, 
alumimium nitride, silicon nitride, zirconiums, or these mixtures as said insulating 
sexual conjugation material in a multilayer substrate according to claim 1 or 3. 
[Claim 10] In a multilayer substrate according to claim 1 or 3 As said conductive 
jointing material for corrugated fibreboard, the alloy of copper, silver, silver, and 
platinum, the alloy of silver and palladium, molybdenum, tungstens, or these 
mixtures are used. Multilayer substrate characterized by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multilayer substrate which 
contained the passive element which starts a multilayer substrate, especially 
makes laminated structures, such as a stacked capacitor and a laminating mold 
inductor. 
[0002] 

[Description of the Prior Art] In recent years, especially the demand of the 
formation of small lightweight of electronic equipment is a still stronger thing, 
while high performance-ization in the mobile handicap NYUKESHON field based 
on the technique of a personal computer and a communication link progresses. 
And the request of the formation of small lightweight is becoming strong similarly 
with the formation of small lightweight of such electronic equipment also about 
the ceramic multilayer substrate used for electronic equipment. For this reason, 
in a ceramic multilayer substrate, for example, an elevated-temperature baking 
type alumina multilayer substrate, the low-temperature baking crystallized glass 
multilayer substrate in which low-temperature baking is possible, from the former, 
passive elements, such as resistance, a capacitor, and an inductor, were formed 
in the surface section and the inner layer section of a ceramic multilayer 
substrate, and the technique in which it attains that small and light-ization has 
been developed. 



[0003] Hereafter, the ceramic multilayer substrate which built-in-ized the passive 
element is explained as an example of the conventional ceramic multilayer 
substrate using drawing 14 and drawing 15 . Drawing 14 is the sectional view 
showing the ceramic multilayer substrate which built-in-ized the conventional 
passive element here, and drawing 15 is a sectional view for explaining the 
capacitor built in the ceramic multilayer substrate of drawing 14 . 
[0004] As shown in drawing 14 , in the conventional ceramic multilayer substrate, 
the laminating of the four-layer ceramic layers L21, L22, -, L24 which consist of 
crystallized glass, for example is carried out to order, and they constitute the 
ceramic multilayer section 41. And the wiring conductor layers M21, M22, -, M25 
are formed between each class of ceramic layer L21 top face of the maximum 
upper layer, and the ceramic layers L21, L22, -, L24, and in ceramic layer L24 
inferior surface of tongue of the lowest layer, respectively among the ceramic 
layers L21 , L22, --, L24 of this ceramic multilayer section 41 . 
[0005] Moreover, the resistance element R21 and capacitor C21 as a passive 
element are formed on the upper surface section L21 of the ceramic multilayer 
section 41, i.e., a ceramic layer. Moreover, the capacitor C22 is formed between 
the inner layer sections L22 and L23 of the ceramic multilayer section 41 , for 
example, ceramic layers. Furthermore, the resistance element R22 is formed 
also on the surface section L24 of the lower part of the ceramic multilayer section 
41, i.e., a ceramic layer. 

[0006] Moreover, build up layer 42b is formed also on the ceramic layer L24 
inferior surface of tongue in which build up layer 42a is formed on the ceramic 
layer L21 top face in which the upper surface section R21, i.e., the resistance 
element, and the upper capacitor C21 of the ceramic multilayer section 41 are 
formed, and the surface section R22 of the lower part of the ceramic multilayer 
section 41, i.e., a resistance element, is formed. And the wiring conductor layers 
M26 and M27 are formed in these build up layer 42a top faces and a build up 
layer 42b inferior surface of tongue, respectively. 

[0007] Furthermore, the through hole 43 connected to the wiring conductor layers 



M21, M22, -, M25, resistance elements R21 and R22, or capacitors C21 and 
C22, respectively is formed in each ceramic layers L21, L22, --, L24 of the 
ceramic multilayer section 41 . Moreover, the through hole 44 connected to the 
wiring conductor layers M26 and M27, the wiring conductor layer M21 of ceramic 
layer L21 top face, the wiring conductor layer M25 of ceramic layer L24 inferior 
surface of tongue, and the capacitor C21 of ceramic layer L21 top face, 
respectively is formed also in the build up layers 42a and 42b. 
[0008] In addition, although these resistance elements R21 and R22 omit 
detailed illustration, they consist of resistor layers linked to two electrodes which 
face, and these two electrodes. Moreover, the capacitor CC 22 consists of a 
lower electrode 45 formed on the ceramic layer L23, a dielectric layer 47 formed 
through the barrier metal layer 46 on this lower electrode 45, and an up electrode 
(in drawing 15 , a barrier metal layer and an up electrode are set and illustrated) 
48 formed through the barrier metal layer on this dielectric layer 47, as shown in 
drawing 15 (b). Moreover, a capacitor C21 is also the same configuration as a 
capacitor C22 fundamentally. 

[0009] And the electrostatic capacity C obtained by such capacitors C21 and C22 

is given by the following formula. 

C=epsilon 0 and epsilon- (A/d) (1) 

However, epsilon 0 : Multiplier 8.854x10-12 (F/m) 

epsilon : specific inductive capacity A : Electrode surface product d : Inter- 
electrode distance [0010] Moreover, as a capacitor C22 is shown in drawing 15 
(a) and (b), for example One location of the through holes 43a and 43b currently 
formed in the ceramic layer L22 It corresponds to the location of the up electrode 
48 of the capacitor C22 of ceramic layer L3 top face. When the laminating of the 
ceramic layer L2 and the ceramic layer L3 is carried out, either of the through 
holes 43a and 43b of the ceramic layer L2 connects with the up electrode 48 of a 
capacitor C22. In this way, the predetermined electrostatic capacity C will be 
obtained between through hole 43c of the ceramic layer L23 linked to the lower 
electrode 45 of either of the through holes 43a and 43b of the ceramic layer L2, 



and a capacitor C22 linked to the up electrode 48 of a capacitor C22. 
[001 1] By the way, the following ingredients are used for each element which 
constitutes the ceramic multilayer substrate shown in drawing 14 . Namely, the 
ceramic layers L21, L22, --, L24 are made from the crystallized glass which 
comes to mix an alumina (aluminum 203) and a HOUKEI acid oxide (B-2 03- 
Si02). And generally this crystallized glass has the property with about 5.6 to 8.0 
specific inductive capacity, thermal conductivity about 2.5 W/m-K -, and 3 W/m-K, 
a coefficient-of-thermal-expansion abbreviation 5.5x1 0-6/d eg reeC, and a heat- 
resistant temperature of about 850 degrees C - 950 degrees C (burning 
temperature). Moreover, the dielectric breakdown voltage is about 10kV/mm - 
20kV/mm. In addition, as a ceramic ingredient, there is a thing made [ other than 
this crystallized glass ] from high purity alumina, a zirconia, AIN (nitriding 
aluminum), etc. 

[0012] Moreover, organic materials, glass ceramics, etc., such as polyimide and 
epoxy system resin, are used for the build up layers 42a and 42b as an 
ingredient. 

[0013] Moreover, the wiring conductor layers M21, M22, --, M27 and through 
holes 43 and 44 are made from a simple substance or mixtures, such as Cu 
(copper), Ag (silver), Ag-Pt (platinum), Ag-Pd (palladium), and W (tungsten), Mo 
(molybdenum). Based on the burning temperature of the above-mentioned 
ceramic ingredient, a firing environments, the property of the circuit to form, etc., 
it determines these any are chosen. In addition, there is also a case of the 
laminated structure which uses Ag, Ag-Pt, and Ag-Pd for a inner layer, and uses 
Cu for an outer layer. 

[0014] Moreover, Cu, Ag, Ag-Pt, Ag-Pd, etc. are used for the electrode which 
constitutes resistance elements R21 and R22 as an ingredient, and it is Ru02 in 
a resistor layer. A system, LaB6, and Sn02 A system etc. is used as an 
ingredient. 

[0015] furthermore, to the lower electrode 45 and the up electrode 48 which 
constitute capacitors C21 and C22 Cu, Ag, Ag-Pt, Ag-Pd, etc. are used as an 



ingredient. For example, to a dielectric layer 47 For example, with with a specific 
inductive capacity of about 20 to 28 tantalum oxide, and a specific inductive 
capacity of about 2000 BaTi03, with a specific inductive capacity of about 150 to 
200 SrTi03, with a specific inductive capacity of about 500 to 860 BaSrTi03, with 
a specific inductive capacity of about 100 to 200 PbTi03, and with a specific 
inductive capacity of about 700 to 4000 Pbl_aZrTi03 etc. -- various ingredients 
are used. Moreover, the barrier metal layer 46 is made from W, Ru (ruthenium), 
Pt, Au(gold), Ti (titanium), etc., and is making the laminated structure of a simple 
substance layer or two or more ingredients. 

[0016] Next, the manufacture process of the ceramic multilayer substrate shown 
in drawing 14 is explained. 

As a procedure-1 ceramic ingredient, the powder of an alumina and a HOUKEI 
acid oxide is added to solvents, such as water or alcohol, and it mixes. The 
particle size of the fine particles at this time is about several [ an average of] 
micrometers. Then, this mixture is made to scour mutually, a slip is carried out, 
and a kneading object is formed. 

[0017] a procedure -2 ~ this kneading object is extended and membranes are 
formed to the thin film of the shape of a roll with a thickness of 10 micrometers - 
about 250 micrometers. And this thin film is cut in dimension in every direction of 
50mm - about 200mm, and the sheet metal of two or more sheets is formed. 
Generally this sheet metal is called a green sheet. 

[0018] In the green sheet of -34 procedures, the hole for two or more through 
holes with a bore diameter of 50 micrometers - about 200 micrometers is broken. 
As law, there is an approach using the approach by the drill, the approach by 
metal mold, laser, etc. at hole dawn for these through holes, for example. Then, 
the conductor which consists of a simple substance or mixtures, such as Cu, Ag, 
Ag-Pt, Ag-Pd, and W, Mo, is embedded in the hole for these through holes, and a 
through hole 43 is formed in it. Generally as an approach of embedding a 
conductor in the hole for these through holes, screen printing is used. 
[0019] the green sheet of -44 procedures - respectively - alike - wiring - a 



conductor is printed, namely, the top face of a green sheet and a case ~ a top 
face and an inferior surface of tongue -- a conductor -- it prints and the wiring 
conductor layers M21, M22, — , M25, such as a receptacle land of a through hole, 
a circuit pattern, and a components land, are formed. As an ingredient of the 
wiring conductor layers M21 , M22, --, M25 at this time, the thing of the conductor 
used for formation of a through hole 43 and a same system is used. 
[0020] A capacitor C22 is formed on a predetermined green sheet among the 
green sheets of -54 procedures. That is, after forming the lower electrode 45 by 
print processes on a predetermined green sheet and performing desiccation 
processing, the barrier metal layer 46 is formed by print processes on this lower 
electrode 45, and desiccation processing is performed. Then, a dielectric layer 47 
is formed by print processes on this barrier metal layer 46, and desiccation 
processing is performed. Furthermore, after forming a barrier metal layer by print 
processes on this dielectric layer 47 and performing desiccation processing, the 
up electrode 48 is formed by print processes on this barrier metal layer. 
[0021] After performing alignment of each green sheet including the green sheet 
in which procedure -6 capacitor C22 was formed, it accumulates one by one. And 
a laminating press is performed and it is made for Ayr etc. not to remain between 
each green sheet. 

[0022] The green sheet by which the laminating was carried out with a 
procedure-7 laminating press is cut in desired magnitude. In this way, a raw 
layered product is formed. 

[0023] The binder which exists in each green sheet is removed pressurizing 
depending on the case heating the raw layered product to which the laminating of 
the green sheet of -84 procedures was carried out. Furthermore, this baking is 
performed and the green sheet of four sheets by which the laminating was 
carried out is changed to the ceramic layers L21, L22, --, L24, respectively. In 
this way, the four-layer ceramic layers L21, L22, --, L24 form the ceramic 
multilayer section 41 by which the laminating was carried out to order. 
[0024] A resistance element R21 and a capacitor C21 are formed on the upper 



surface section of the procedure-9 ceramic multilayer section 41, i.e., ceramic 
layer L21 top face, and a resistance element R22 is formed on the downward 
surface section, i.e., ceramic layer L24 inferior surface of tongue. Namely, after 
performing data smoothing which makes flat irregularity of about several 
micrometers of ceramic layer L21 front face, Formation of the lower electrode 45 
according to print processes using the approach as the case of the above- 
mentioned procedure -5 that moreover it is almost the same, The up electrode 48 
by desiccation processing, formation of the barrier metal layer 46 by print 
processes, desiccation processing, formation of the dielectric layer 47 by print 
processes, desiccation processing, formation of the barrier metal layer by print 
processes, desiccation processing, and print processes is formed. In this way, a 
capacitor C21 is formed on the ceramic layer L21. In addition, it is because there 
is a danger that fault, like a void will occur, the electric-field concentration 
resulting from this void will arise, and the reason for having performed data 
smoothing of ceramic layer L21 front face will cause an inter-electrode short 
circuit if a capacitor is formed in an irregular front face will happen here. 
[0025] Moreover, on the ceramic layer L21, a conductor is applied by print 
processes, after forming two electrodes face to face, the resistor again 
connected to these two electrodes using print processes is applied, and a 
resistor layer is formed. The process to dry is added after applying a resistor 
depending on the case. In this way, a resistance element R21 is formed upwards 
on the ceramic layer L21. Similarly, a resistance element R22 is formed on the 
surface section of the lower part of the ceramic multilayer section 41, i.e., 
ceramic layer L24 inferior surface of tongue. 

[0026] In addition, when forming a capacitor C21 and resistance elements R21 
and R22 in the surface section of the ceramic multilayer section 41, it is also 
possible to adopt the thin film formation process using a spatter or a CVD 
method unlike the case where a capacitor C22 is formed in the inner layer 
section of the ceramic multilayer section 41. In this case, it becomes possible to 
form a more highly efficient passive element, and when it is especially a 



capacitor, it becomes possible to realize that high capacity-ization easily. 
[0027] Trimming processing of the resistance element R22 formed on the 
ceramic layer L24 inferior surface of tongue is performed in the resistance 
element R21 and capacitor C21 list which were formed on the procedure-10 
ceramic layer L21 top face. For example, groove slitting is put in crosswise [ of a 
resistor layer ] with laser or sandblasting from the top face of resistance elements 
R21 and R22, and it is made for the resistance to go within the limits of 
predetermined desired value. The precision of 0.5% - about 5% of resistance is 
acquired by current and this trimming processing. Trimming processing is 
performed also about a capacitor C21, and it is made similarly for the capacity 
value to enter within the limits of predetermined desired value. 
[0028] While forming build up layer 42a on the ceramic layer L21 top face of the 
procedure-1 1 ceramic multilayer section 41, build up layer 42b is formed on 
ceramic layer L24 inferior surface of tongue. That is, after applying resin to 
ceramic layer L21 top face by the lamination of a printing, spin coat, and sheet- 
like ingredient etc., you make it harden by the exposure of heat curing, UV, etc., 
in using the ingredient of for example, a resin system for the ingredient of build 
up layer 42a. Moreover, in using glass ceramics as an ingredient, it calcinates 
and solidifies, after applying paste-like glass to ceramic layer L21 top face by 
printing etc. In this way, build up layer 42a is formed on the ceramic layer L21 top 
face in which the resistance element R21 and capacitor C21 of the ceramic 
multilayer section 41 were formed. Similarly, build up layer 42b is formed on the 
ceramic layer L24 inferior surface of tongue in which the resistance element R22 
of the ceramic multilayer section 41 was formed. 

[0029] A through hole 44 is formed in the procedure-1 2 build-up layers 42a and 
42b. That is, after removing the resin of a through hole formation schedule field 
and carrying out opening of the hole for two or more through holes while applying 
photosensitive resin on the ceramic layer L21 and stiffening resin other than a 
through hole formation schedule field when using photosensitive resin for the 
ingredient of build up layer 42a, plating, spreading of conductive paste, a spatter, 



etc. are used for the hole for these through holes, and a conductor is embedded. 
In this way, the through hole 44 linked to the wiring conductor layer M21 and 
capacitor C21 of ceramic layer L21 top face is formed in build up layer 42a. 
[0030] In addition, after applying and stiffening photosensitive resin for example, 
on the ceramic layer L21 besides the formation approach of such a through hole 
44, opening of the hole for two or more through holes is carried out with laser etc., 
and there is also the approach of using plating, spreading of conductive paste, a 
spatter, etc. for the hole for these through holes, and embedding a conductor. 
Moreover, when using glass ceramics for the ingredient of build up layer 42a, 
after fixing glass ceramics on the ceramic layer L21, opening of the hole for two 
or more through holes is carried out with laser etc., and there is also the 
approach of using plating, spreading of conductive paste, a spatter, etc. for the 
hole for these through holes, and embedding a conductor. Similarly, the through 
hole 44 connected on ceramic layer L24 inferior surface of tongue resistance 
element R22 is formed in build up layer 42b. 

[0031] The wiring conductor layer M26 linked to a through hole 44 is formed in a 
procedure-13 build-up layer 42a top face by performing printing of a conductor, 
plating, a spatter, etc. Similarly, the wiring conductor layer M27 which connects 
with a build up layer 42b inferior surface of tongue in a through hole 44 is formed. 
The low-temperature baking crystallized glass multilayer substrate with which the 
resistance elements R21 and R22 and capacitors C21 and C22 as a passive 
element as shown in drawing 14 were built in by such manufacture process is 
formed. 

[0032] In addition, as a passive element built in a ceramic multilayer substrate, 
although not shown in above-mentioned drawing 14 , as shown in drawing 16 
other than the above-mentioned resistance elements R21 and R22 and a 
capacitor C21 , and C22 grade, there is an inductor 50 which consists of an inner 
conductor layer 49 of width of face of 100 micrometers and the spiral 
configuration of a square shape with a thickness of 1 micrometer using Cu as an 
ingredient. That is, the inductor 50 of the spiral configuration of such a square 



shape may be formed in the surface section of the ceramic multilayer section 41, 
or the inner layer section. Moreover, the inductor of a round spiral configuration 
may be formed instead of the inductor 50 of the spiral configuration of this square 
shape. 

[0033] Next, the ceramic multilayer substrate which built-in-ized the capacitor of 
small capacity comparatively is explained as other examples of the conventional 
ceramic multilayer substrate using drawing 17 by different approach from the 
ceramic multilayer substrate of above-mentioned drawing 14 . Here, drawing 17 
is the outline sectional view showing the conventional ceramic multilayer 
substrate which built-in-ized the capacitor of small capacity comparatively. 
[0034] As shown in drawing 17 , the laminating of the four-layer ceramic layers 
L31, L32, --, L34 which consist of crystallized glass is carried out to order. And in 
such a laminated structure, the dielectric layer L40 for capacitors which similarly 
consists of crystallized glass between the ceramic layer L32 and the ceramic 
layer L33 is formed. 

[0035] Moreover, the wiring conductor layers M31, L32, --, L34 are formed 
between the ceramic layer L33 and the ceramic layers L34 and in ceramic layer 
L34 inferior surface of tongue among the ceramic layers L31, L32, -, L34, 
respectively between ceramic layer L31 top face of the maximum upper layer, the 
ceramic layer L31 , and the ceramic layer L32. 

[0036] moreover, two electrode M35for capacitors a, M35b and electrode M36for 
capacitors a, and M36b are countered and formed in ceramic layer L32 inferior 
surface of tongue and ceramic layer L33 top face on both sides of the dielectric 
layer L40 for capacitors in between, respectively. That is, a capacitor C31 is 
formed of electrode M35for capacitors a and electrode M36a for capacitors which 
counter on both sides of the dielectric layer L40 for capacitors in between, and 
the capacitor C32 is formed of electrode M35for capacitors b and electrode M36b 
for capacitors which similarly counter on both sides of the dielectric layer L40 for 
capacitors in between. 

[0037] furthermore, the through hole 51 connected to the wiring conductor layers 



M31, L32, --, L34 and electrode M35for capacitors a, M35b, M36a, and M36b, 
respectively is formed in each ceramic layers L31, L32, -, L34. 
[0038] By the way, the following ingredients are used for each element which 
constitutes the ceramic multilayer substrate shown in above-mentioned drawing 
17 . Namely, the ceramic layers L31, L32, -, L34 and the dielectric layer L40 for 
capacitors are made from the crystallized glass which comes to mix an alumina 
and a HOUKEI acid oxide like the ceramic layers L21, L22, --, L24 of the ceramic 
multilayer substrate of above-mentioned drawing 14 . Generally this crystallized 
glass has the property with about 5.6 to 8.0 specific inductive capacity, thermal 
conductivity about 2.5 W/m-K -, and 3 W/m-K, a coefficient-of-thermal-expansion 
abbreviation 5.5x1 0-6/d eg reeC, and a heat-resistant temperature of about 850 
degrees C - 950 degrees C (burning temperature). Moreover, the dielectric 
breakdown voltage is about 10kV/mm - 20kV/mm. 

[0039] moreover, the wiring conductor layers M31, L32, --, L34, electrode M35for 
capacitors a, M35b, 36a, M36b, and a through hole 51 are made from a simple 
substance or mixtures, such as Cu, Ag, Ag-Pt, Ag-Pd, and W, Mo, like the wiring 
conductor layers M21, M22, --, M30 of the ceramic multilayer substrate of above- 
mentioned drawing 14 , and a through hole 43. 

[0040] Next, the manufacture process of the ceramic multilayer substrate shown 
in drawing 17 is explained. In addition, since this manufacture process is 
common in the manufacture process of the ceramic multilayer substrate shown in 
above-mentioned drawing 14 in many respects, a common point simplifies 
explanation. 

[0041] As a procedure-1 ceramic ingredient, the powder of an alumina and a 
HOUKEI acid oxide is added to solvents, such as water or alcohol, and it mixes. 
Then, this mixture is made to scour mutually, a slip is carried out, and a kneading 
object is formed. 

[0042] a procedure -2 - this kneading object is extended and the thin film with a 
thickness of 10 micrometers - about 250 micrometers of four sheets and the thin 
film with a thickness of 10 micrometers - about 100 micrometers of one sheet are 



formed. And these thin films are cut in dimension in every direction of 50 
micrometers - about 200 micrometers, and the sheet metal of two or more sheets, 
i.e., a green sheet, is formed. 

[0043] In the green sheet with a procedure-3 thickness of 10 micrometers - about 
250 micrometers of four sheets, the hole for two or more through holes with a 
bore diameter of 50 micrometers - about 200 micrometers is broken. Then, the 
conductor which consists of a simple substance or mixtures, such as Cu, Ag, Ag- 
Pt, Ag-Pd, and W, Mo, is embedded in the hole for these through holes, and a 
through hole 51 is formed in it. 

[0044] the top face of the green sheet of four sheets in which procedure -4 
through hole 51 was formed, and a case -- a top face and an inferior surface of 
tongue -- a conductor -- it prints and the wiring conductor layers M31, L32, --, L34, 
such as a receptacle land of a through hole 51 , a circuit pattern, and a 
components land, and electrode M35for capacitors a, M35b, 36a, and M36b are 
formed, as an ingredient of the wiring conductor layers M31, L32, --, L34 at this 
time and electrode M35for capacitors a, M35b, 36a, and M36b, the thing of the 
conductor used for formation of a through hole 51 and a same system is used. 
[0045] Alignment of the green sheet in which electrode M36for capacitors a, 36b, 
and the wiring conductor layer M33 were formed on the green sheet in which the 
wiring conductor layer M32 and electrode M35for capacitors a, and 35b were 
formed on the green sheet, the top face, and the inferior surface of tongue in 
which the wiring conductor layer M31 was formed on the procedure -5 top face, 
the green sheet with a thickness of 10 micrometers - about 100 micrometers, the 
top face, and the inferior surface of tongue, and the green sheet which formed 
the wiring conductor layer M34 in the inferior surface of tongue at the list is 
performed. In this way, after carrying out a green sheet with a thickness of 10 
micrometers - about 100 micrometers in between, and electrode M35a for 
capacitors and electrode M35a for capacitors countering and making it electrode 
M36a for capacitors and electrode M36a for capacitors counter, it accumulates 
one by one. And a laminating press is performed and it is made for Ayr etc. not to 



remain between each green sheet. 

[0046] The green sheet of five sheets by which the laminating was carried out 
with a procedure-6 laminating press is cut in desired magnitude. In this way, a 
raw layered product is formed. 

[0047] The binder which exists in each green sheet is removed pressurizing 
depending on the case heating the raw layered product to which the laminating of 
the green sheet of -75 procedures was carried out. Furthermore, this baking is 
performed and the green sheet of five sheets is changed to the ceramic layers 
L31 and L32, the dielectric layer L40 for capacitors, and the ceramic layers L33 
and L34, respectively, in this way, a capacitor C31 is formed by electrode M35for 
capacitors a which has countered on both sides of the dielectric layer L40 for 
capacitors in between, and M36a, and a capacitor C32 is formed by electrode 
M35for capacitors b which has similarly countered on both sides of the dielectric 
layer L40 for capacitors in between, and M36b. 

[0048] The low-temperature baking crystallized glass multilayer substrate with 
which the capacitors C31 and C32 as shown in drawing 17 were built in by such 
manufacture process is formed. 

[0049] As mentioned above, although the case where a passive element was 
formed in the surface section and inner layer section had been explained in order 
to attain small and light-ization of a ceramic multilayer substrate, multilayering of 
such a ceramic multilayer substrate and built-in-ization of a passive element also 
had the motion corresponding to the formation of small lightweight of electronic 
equipment in recent years by miniaturizing independently the laminating mold 
passive element of the chip configuration mounted in a ceramic multilayer 
substrate. This has appeared in progress of**** better ******** of a chip size 
since the laminating mold passive element of a chip configuration was introduced 
into the commercial scene. That is, the chip size of the laminating mold passive 
element of a chip configuration has changed to L2.1 mmxW2.5mm from L3.2 
mmxW1.6mm, L1.6 mmxW0.8mm, L1.0 mmxW0.5mm, and L0.6 mmxW0.3mm. 
[0050] Hereafter, the conventional stacked capacitor and its conventional 



manufacture approach of a chip configuration are explained using drawing 18 - 
drawing 20 . Drawing 18 - drawing 20 are process drawings for explaining the 
manufacture approach of the stacked capacitor of the conventional chip 
configuration here, respectively, and the perspective view showing two or more 
dielectric substrates with which drawing 18 serves as a dielectric layer, the 
perspective view showing the condition that the internal electrode was formed in 
two or more dielectric substrates, as for drawing 19 , and drawing 20 are the 
sectional views showing the stacked capacitor of the completed chip 
configuration. 

[0051] As shown in drawing 20 , in the stacked capacitor of the conventional chip 
configuration, the internal electrodes 62a and 62b of two kinds of ************ are 
carrying out [ the formation field ] the laminating by turns, for example through 
the very thin tabular dielectric layer 61 with a thickness of several micrometers - 
about 20 micrometers. That is, the parallel pole which pinches between them the 
dielectric layer 61 of internal electrodes [ two kinds of ] 62a and 62b by which the 
laminating was carried out by turns, respectively is made. 
[0052] In addition, although the case where the laminating of the internal 
electrodes 62a and 62b is carried out to 15 layers in total is illustrated, according 
to the capacity value demanded, a laminating is carried out also to dozens of 
layers in fact here. Hereafter, suppose for convenience that the laminating is 
carried out to n layers. 

[0053] And two external electrodes 63a and 63b are formed in both the sides of a 
layered product on which the laminating of the internal electrodes 62a and 62b of 
two kinds of ************ j s carried out for the formation field by turns through the 
dielectric layer 61, respectively, respectively, and the internal electrodes 62a and 
62b which make a laminated structure are connected to two external electrodes 
63a and 63b through the electrode connection material 64a and 64b between 
layers, respectively. That is, top internal electrode 62a is connected to external 
electrode 63a through electrode connection material 64between layers a, for 
example, and second internal electrode 62b is connected to external electrode 



63b through electrode connection material 64between layers b. Like the following, 
odd-numbered internal electrode 62a is connected to external electrode 63a 
through electrode connection material 64between layers a, and even-numbered 
internal electrode 62b is connected to external electrode 63b through electrode 
connection material 64between layers b. 

[0054] In the stacked capacitor of such a chip configuration, the electrostatic 
capacity C1 of the 1st capacitor which consists of top internal electrode 62a and 
second internal electrode 62b whose dielectric layer 61 is pinched in between is 
calculated from the above-mentioned (1) formula. The electrostatic capacity C2 
of the 2nd capacitor which similarly consists of second internal electrode 62b and 
third internal electrode 62a whose dielectric layer 61 is pinched in between is 
also calculated from the above-mentioned (1) formula. The same is said of the 
electrostatic capacity C3, --, Cn of the capacitors from the following and the 3rd 
to the n-th. 

[0055] And since it has the structure where the such 1st - the n-th capacitor were 

connected to juxtaposition, as the whole stacked capacitor of a chip configuration, 

the electrostatic capacity C is given by the following formula. 

C= 1/(1/C1 + 1/C2+1/C3+ .... +1/Cn) (2) 

[0056] Here, it is usual. C1=C2=C3= .... =Cn (3) 

It comes out and, for a certain reason, is the electrostatic capacity C of the 
stacked capacitor of a chip configuration. C=epsilon 0 and epsilon-n - (S/t) (4) 
However, epsilon 0 : Multiplier 8.854x10-12 (F/m) 

epsilon : specific inductive capacity n : Product number of layers S : Electrode 
surface product t of internal electrodes 62a and 62b : It becomes the thickness of 
the dielectric layer 61 between internal electrode 62a and 62b. Therefore, the 
desired electrostatic capacity C is obtained by changing a several n laminating. 
[0057] The chip size is divided into the type of L3.2 mmxW1 .6mm, L2. 1 
mmxW2.5mm, L1.6 mmxW0.8mm, L1.0 mmxW0.5mm, L0.6 mmxW0.3mm, etc., 
and the stacked capacitor of the chip configuration by which current use is 
carried out is supplied. And in chip size L1.0 mmxW0.5mm, in the case of 



withstand voltage 16V, B weighting with a capacity of 100000pF, or F property, 
about 0.5mm is realized, and the thickness of the stacked capacitor of the chip 
configuration is predicted to be that to which a still smaller stacked capacitor is 
supplied from now on. 

[0058] Next, the manufacture approach of the stacked capacitor of the 
conventional chip configuration is explained. First, the alumina whose specific 
inductive capacity is eight to about ten as shown in drawing 18 , The dielectric 
with which AIN whose specific inductive capacity is about nine, the silicon nitride 
whose specific inductive capacity is about eight, or specific inductive capacity 
consists of a ceramic (barium titanate) system ingredient of BaTi03 which is 
about 2000 is prepared. This dielectric is sheet-ized to tabular [ with a thickness 
of several micrometers - about 20 micrometers / very thin ], it judges in a suitable 
dimension, and two or more dielectric substrates 61a is formed. In addition, the 
straight line of the shape of a grid currently drawn on dielectric substrate 61a in 
drawing is the cutting plane line 65 for cutting dielectric substrate 61a to a chip 
size at a next process. 

[0059] Subsequently, as shown in drawing 19 , the conductive paste which uses 
screen printing for each of two or more dielectric substrates 61a, for example, 
becomes it from metallic conductor ingredients, such as Ag, Ag-Pt, Ag-Pd, and 
Pd, nickel, is printed. At this time, the field which applies a conductive paste to 
every dielectric substrate 61a is shifted, and two kinds of internal electrodes 62a 
and 62b are formed. 

[0060] Then, laminate molding of dielectric substrate 61a in which internal 
electrode 62a is formed, and the dielectric substrate 61a in which internal 
electrode 62b is formed is carried out to two or more layers by turns, and they 
are calcinated. Then, along with the cutting plane line 65 which showed the 
layered product of dielectric substrate 61a to drawing 18 , it starts to a chip size, 
and the dielectric layer 61 in which internal electrode 62a is formed, and the 
dielectric layer 61 in which internal electrode 62b is formed form the layered 
product by which the laminating was carried out by turns. Therefore, this layered 



product turns into a layered product to which the laminating of two kinds of 
internal electrodes 62a and 62b with which the formation field has shifted was 
carried out by turns through the dielectric layer 61, respectively. 
[0061] Subsequently, as shown in drawing 20 , the electrode connection material 
64a and 64b between layers which consists of Ag, Pd, etc. is formed in the both 
ends of this layered product using a dip method, and while connecting the edge 
of all internal electrode 62a to electrode connection material 64between layers a 
among two kinds of internal electrodes 62a and 62b by which the laminating is 
carried out by turns, the edge of all internal electrode 62b is connected to 
electrode connection material 64between layers b. That is, all internal electrode 
62a is connected to one through electrode connection material 64between layers 
a, and all internal electrode 62b is connected to one through electrode 
connection material 64between layers b. 

[0062] Then, plating processing of Cu, nickel, etc. is performed to the outside of 
the electrode connection material 64a and 64b between layers, the solder plating 
processing and tinning processing for raising the soldering nature at the time of 
mounting in a ceramic multilayer substrate further are performed on it, and the 
external electrodes 63a and 63b are formed in it, respectively. In this way, the 
laminating of two kinds of internal electrodes 62a and 62b with which the 
formation field has shifted is carried out by turns through a dielectric layer 61, 
respectively, and the stacked capacitor of a chip configuration which the internal 
electrodes 62a and 62b which make these laminated structures have connected 
to the external electrodes 63a and 63b, respectively is formed. 
[0063] Next, the conventional laminating mold inductor and its conventional 
manufacture approach of a chip configuration are explained using drawing 21 - 
drawing 23 . Drawing 21 - drawing 23 are process drawings for explaining the 
manufacture approach of the laminating mold inductor of the conventional chip 
configuration here, respectively, and the perspective view showing two or more 
dielectric substrates with which drawing 21 serves as a dielectric layer, the 
perspective view showing the condition that the inner conductor layer was formed 



in two or more dielectric substrates, as for drawing 22 , and drawing 23 are the 
perspective views showing the laminating mold inductor of the completed chip 
configuration. 

[0064] As shown in drawing 23 , in the laminating mold inductor of the 
conventional chip configuration, the inner conductor layer 72 with 1 micrometer 
[ in thickness ] and a width of face of 100 micrometers and through hole 73 which 
consist of Cu of resistivity 1 .7x1 0-8 ohm-cm are making the spiral structure of a 
square shape in three dimensions in the dielectric layer 71 . That is, while the 
inner conductor layer 72 of the pattern at which it has turned at the right angle in 
level level is formed in two or more layers through the dielectric layer 71, the 
edge of the inner conductor layer 72 of the adjoining layer is connected by the 
perpendicular sault hole 73, and the spiral structure of a square shape is made in 
three dimensions as a whole. 

[0065] In addition, as an ingredient of the inner conductor layer 72, a metallic 
conductor ingredient with low electric resistance, such as not only Cu but Ag, 
may be used. Moreover, although the case where the inner conductor layer 72 is 
carrying out the laminating to five layers here is illustrated, according to the 
inductance L demanded, the number of laminatings is determined in fact. And 
two external electrodes 74a and 74b are formed in both the sides of a layered 
product on which the inner conductor layer 72 and the through hole 73 are 
making the spiral structure of a square shape in three dimensions, respectively, 
and the edge of the maximum upper layer of the inner conductor layer 72 which 
makes three-dimensional spiral structure, and the edge of the lowest layer are 
connected to two external electrodes 74a and 74b, respectively. 
[0066] And the inductance L of the laminating mold inductor of a chip 
configuration is given by the following formula. 
L= (muO and iota/2pi) [ln(2 iota/omega)+1/2+omega /3iota] (5) 
However, mu 0 : Permeability iota of the inner conductor layer 72 : Die-length 
omega of the inner conductor layer 72 : Width of face of the inner conductor layer 
72 [0067] Moreover, Q value Q=2pifl_/R (6) 



However, the ^frequency R: It is expressed by resistance of the inner conductor 
layer 72. 

[0068] Next, the manufacture approach of the laminating mold inductor of the 
conventional chip configuration is explained. First, as shown in drawing 21 , the 
dielectric with which the alumina whose specific inductive capacity is eight to 
about ten, AIN whose specific inductive capacity is about nine, and specific 
inductive capacity consist of ceramic system ingredients of a low dielectric 
constant, such as silicon nitride which is about eight, is prepared, this dielectric is 
sheet-ized to tabular [ with a thickness of several micrometers - about 20 
micrometers / very thin ], it judges in a suitable dimension, and two or more 
dielectric substrates 71a is formed. In addition, inorganic materials, such as 
ferrite ingredients, such as nickel-Zn, and glass material, mica material, may be 
used instead of using the ceramic system ingredient of a low dielectric constant 
as an ingredient of dielectric substrate 71a. Moreover, the straight line of the 
shape of a grid currently drawn on dielectric substrate 71a in drawing is the 
cutting plane line 75 for cutting dielectric substrate 71a to a chip size at a next 
process. 

[0069] Subsequently, as shown in drawing 22 , the hole for through holes is 
broken in the position of two or more dielectric substrates 71a, the conductor 
which becomes a hole for these through holes from Cu is embedded, and a 
through hole 73 is formed. Then, the conductive paste which consists of Cu 
which is a metallic conductor ingredient with low electric resistance is printed 
using screen printing, and the inner conductor layer 72 which an edge connects 
to a through hole 73 is formed. 

[0070] When the formation location of a through hole 73 differs from the pattern 
of the inner conductor layer 72 in every dielectric substrate 71a and the 
laminating of such dielectric substrate 71a is carried out at this time, while the 
through holes 73 of adjoining dielectric substrate 71a overlap, spiral structure 
with the three-dimensional inner conductor layer 72 of each dielectric substrate 
71a connected through this overlapping through hole 73 is made. In addition, the 



pattern of four kinds of inner conductor layers 72 is illustrated here. 
[0071] Then, laminate molding of the dielectric substrate 71a in which the inner 
conductor layer 72 and the through hole 73 are formed is carried out, and it is 
calcinated. Then, along with the cutting plane line 75 which showed the layered 
product of this dielectric substrate 71a to above-mentioned drawing 21 , it starts 
to a chip size, and the layered product of a dielectric layer 71 in which the 
predetermined inner conductor layer 72 and predetermined through hole 73 of a 
pattern are formed is formed. Therefore, in the layered product of this dielectric 
layer 71 , spiral structure with the three-dimensional inner conductor layer 72 of 
each dielectric layer 71 to which the through hole 73 of the adjoining dielectric 
layer 71 overlapped and connected with, and was connected through this 
through hole 73 is made. 

[0072] Subsequently, as shown in drawing 23 , the external electrodes 74a and 
74b are formed in the both ends of the layered product of a dielectric layer 71 
which has the inner conductor layer 72 and a through hole 73 inside, respectively, 
and while connecting to external electrode 74a the edge of the maximum upper 
layer of the inner conductor layer 72 which makes three-dimensional spiral 
structure, the edge of the lowest layer of the inner conductor layer 72 is 
connected to external electrode 74b. In this way, in the interior of a dielectric 
layer 71 , the inner conductor layer 72 and a through hole 73 form the laminating 
mold inductor of a chip configuration by which three-dimensional spiral structure 
is connected to the external electrodes 74a and 74b, respectively in the both 
ends of the maximum upper layer of nothing and its inner conductor layer 72, and 
the lowest layer. 
[0073] 

[Problem(s) to be Solved by the Invention] In the conventional ceramic multilayer 
substrate which built-in-ized the resistance elements R21 and R22 and 
capacitors C21 and C22 as a passive element shown in above-mentioned 
drawing 14 and drawing 15 For example, the lower electrode which constitutes a 
capacitor C22, the barrier metal layer on this lower electrode, Since screen 



printing is generally used when forming the up electrode on the dielectric layer on 
this barrier metal layer, the barrier metal layer on this dielectric layer, and this 
barrier metal layer, It was difficult to form these electrodes, a resistor layer, a 
barrier metal layer, a dielectric layer, etc., without adding a mechanical damage 
and thermal stress to a green sheet. Moreover, from it being ceramic sheet metal 
before calcinating, the green sheet was soft and each class, immobilization or 
positioning of a layered product, etc. took the device to it. 
[0074] Moreover, it is rare for the temperature characteristic of capacitors C21 
and C22 to turn into B weighting or F property in many cases, and to become C 
weighting, and it is almost the case for the capacitor of B weighting or F property 
to enlarge the electrostatic capacity, and to use it as capacitors, such as a power 
circuit. It was difficult to form the capacitor of high capacity on the other hand, 
since the thickness which can be formed cannot be set to at least 20 
micrometers - 30 micrometers or more in printing by the screen method and it is 
difficult to make thickness of a dielectric layer thin. 

[0075] membrane formation of the dielectric layer according to a recent-years 
and thin film process in order to form the capacitor of high capacity and 
BaSrTi03 etc. -- adoption of a ferroelectric ingredient is made. [ in addition, ] 
However, it is known that the property of the capacitor formed using such the 
formation approach and dielectric materials is not so good. This is proved from 
the temperature characteristic, tandelta, and frequency characteristics. Therefore, 
a new device is needed for adoption of such the formation approach and 
dielectric materials. 

[0076] Moreover, it sets at the baking process at the time of carrying out the 
laminating of the green sheet containing the green sheet in which the capacitor 
C22 was formed of two or more sheets, and forming a ceramic multilayer 
substrate. Unless a special method of construction is used, generally in the 
direction of X-Y from the condition of the first green sheet 10% - about 20%, 
Since contraction of same extent also as a Z direction arose, 0.1 % - about 5% of 
error occurred and the variation beyond 20% - about 30% or it of desired value 



generated the capacity of the capacitor after a baking process, the application as 
a capacitor in an electronic circuitry became what was limited. 
[0077] Moreover, also in the conventional ceramic multilayer substrate which 
built-in-ized the inductor 50 of the spy RARARU structure of the square shape as 
a passive element shown in above-mentioned drawing 16 , it is difficult to form in 
the surface section of the ceramic multilayer section, or the inner layer section 
the inductor which has the big inductance L and high Q value stably. 
[0078] For example, in the case of an inductor with 1 micrometer [ in width of 
face of 100 micrometers using Cu of resistivity 1.7x10-8 ohm-m as an ingredient 
of a conductor layer, and thickness ], and a die length of 10mm, the inductance L 
is 1 1 .6nH extent, and the Q value in the frequency of 1 0MHz is about 0.4, and it 
is low. [ of both the inductance L and Q value ] Although it is necessary to 
lengthen the die length of a conductor layer for enlarging this inductance L, since 
it is difficult to form the conductor layer of the shape of a long straight line in 
remainder, many inductors which consist of a conductor layer of a square shape 
or a round spiral configuration are adopted on the circuit pattern design. 
[0079] For example, in the conductor layer of the square shape of 30mm** or 
30mmphi, or a round spiral configuration, an inductance L is set to about 4 
microhenries, and the Q value in the frequency of 10MHz becomes about 4.5. 
And the more the resistivity of a conductor layer, the surface state of a substrate 
substrate, pattern precision, etc. influence a property greatly and become a RF in 
this case, the more relating with the capacity between conductor layers, it has big 
effect on a property. Therefore, it was difficult to form in the surface section of the 
ceramic multilayer section, or the inner layer section the inductor of an 
inductance L and the good property of having high Q value stably, and to build in 
a ceramic multilayer substrate. 

[0080] The property that the Q value in the frequency of 10MHz becomes about 
35 with the same inductance L about the inductor of such a square shape or a 
round spiral configuration as compared with the laminating mold inductor of the 
chip configuration by which current marketing is carried out is attained by the 



laminating mold inductor of magnitude L1.6 mmxW0.8mm and a chip 
configuration with a height of 0.8mm. And a miniaturization progresses further 
and, as for the laminating mold inductor of a chip configuration, the type of 
magnitude L1.0 mmxW0.5mm or L0.6 mmxW0.3mm is realized in recently. 
[0081] Moreover, when thickness of the dielectric layer L40 for capacitors is set 
to 50 micrometers - 100 micrometers and specific inductive capacity is set to 5- 
10 (it is generally five to about seven) in the conventional ceramic multilayer 
substrate which built-in-ized the capacitors C31 and C32 shown in above- 
mentioned drawing 17 , as electrostatic capacity C of capacitors C31 and C32, it 
is 2 1 pF/mm. Only the following values are acquired. 

[0082] Therefore, a layered product good from differing from the material of the 
section of others [ contraction ] in the phase which carries out a laminating press 
and which is calcinated even if it is possible to change into the condition of a 
green sheet since, as for dielectric constants differing fundamentally although the 
idea which is going to enlarge specific inductive capacity of the dielectric layer 
L40 for these capacitors, and is going to obtain the capacitor of high capacity 
more comes out, the presentations of an ingredient itself will differ cannot 
become. Moreover, in order to make thin thickness of the dielectric layer L40 for 
capacitors, thin-film-izing the green sheet used as the dielectric layer L40 for 
capacitors is also considered, but if the thickness of the green sheet used as 
other ceramic layers is compared and it thin-film-izes extremely, it will become 
difficult to carry out a laminating with the green sheet used as a ceramic layer. 
[0083] Therefore, in the ceramic layered product of a coincidence baking mold, it 
is difficult in the present condition to carry out the laminating of the green sheet 
which consists of a different ingredient with different specific inductive capacity, 
or the green sheet thin-film-ized extremely, and to obtain the capacitor of high 
capacity. 

[0084] As mentioned above, in the ceramic multilayer substrate which built-in- 
ized the passive element, there is the present condition that high-performance- 
izing of a passive element and highly precise-ization are not fully realizable. 



Furthermore, even if the cost per passive element includes the mounting costs of 
the laminating mold passive element of a chip configuration in the components 
unit price as compared with the laminating mold passive element of a chip 
configuration, it is expensive. As for the laminating mold passive element of a 
chip configuration, the unit price is falling sharply from mounting of the latest 
electronic parts being a gestalt centering on a chip, and the unit price component 
is about estimated at about 1 yen per piece. Therefore, in the present condition, 
the ceramic multilayer substrate which built-in-ized the passive element has not 
reached the level which it is not come to adopt except for some special ceramic 
multilayer substrates, but transposes to the laminating mold passive element of 
the present chip configuration, and is adopted as it. 

[0085] On the other hand, it also sets to the laminating mold inductor of the 
conventional chip configuration shown in the stacked capacitor and drawing 23 of 
the conventional chip configuration shown in drawing 20 . The mounting process 
which mounts the laminating mold passive element of these chip configurations 
on a ceramic multilayer substrate front face, and is connected with solder, 
electroconductive glue, a paste, etc. is the need, Since there being a limitation in 
the area of the surface section of a ceramic multilayer substrate which carries the 
laminating mold passive element of a chip configuration in that case, and small 
lightweight-ization of components which has progressed in recent years and 
rapidly are also approaching a limitation, it has the problem that small 
lightweight-ization more than current is in a difficult situation. 
[0086] Moreover, with the part shape of the conventional chip configuration, the 
problem that it is becoming difficult to fully demonstrate the property needed also 
has a high frequency circuit in the future communication link field, a high-speed 
digital circuit, etc. 

[0087] Then, it has been a technical problem to reduce the manufacturing cost of 
the ceramic multilayer substrate which both contains a passive element as if the 
engine performance of the passive element which builds in the multilayering for 
the formation of small lightweight of a ceramic multilayer substrate and built-in- 



ization of a passive element, harnessing an advantage is made into the engine 
performance of the laminating mold passive element of a chip configuration, an 
EQC, or the outstanding thing beyond it. 

[0088] This invention is made in view of the above-mentioned situation, and aims 
at offering the multilayer substrate which built-in-ized the passive element which 
has the engine performance of the laminating mold passive element of a chip 
configuration, an EQC, or the outstanding engine performance beyond it. 
[0089] 

[Means for Solving the Problem] The above-mentioned technical problem is 
attained by the multilayer substrate concerning the following this inventions, 
namely, the multilayer substrate with which the multilayer substrate concerning 
claim 1 contains a laminating mold passive element -- it is -- a through hole and 
wiring -- with the ceramic layer which consists of the monolayer or the two or 
more layers ceramic layer in which the conductor was formed The passive 
element substrate which contains the laminating mold passive element by which 
the edge of these conductor layers is connected to the through hole while 
adjoining this ceramic layer, being arranged and carrying out the laminating of 
two or more conductor layers through the dielectric layer, respectively, It is 
characterized by having the insulating sexual conjugation material which joins a 
ceramic layer and a passive element substrate mechanically, and the conductive 
jointing material for corrugated fibreboard which joins a ceramic layer and a 
passive element substrate electrically. 

[0090] Thus, it sets to the multilayer substrate concerning claim 1. By joining 
mechanically and electrically the passive element substrate which contains a 
laminating mold passive element through the ceramic layer, the insulating sexual 
conjugation material, and the conductive jointing material for corrugated 
fibreboard which consist of a monolayer or a two or more layers ceramic layer It 
is possible to build in and form a laminating mold passive element in a passive 
element substrate independently of formation of a ceramic layer. Since ** can 
also form a laminating mold passive element in the same laminated structure 



fundamentally with the laminating mold passive element of the conventional chip 
configuration in that case, a good property equivalent to the case where the 
laminating mold passive element of the conventional chip configuration is 
mounted in a multilayer substrate is acquired. 

[0091] In addition, as a laminating mold passive element built in a passive 
element substrate, there are a stacked capacitor and a laminating mold inductor, 
for example, in addition there are a laminating mold resistance element, a 
laminating mold thermistor, a laminating mold LC filter, etc. here. And since a 
laminating mold can acquire the best property in the present condition especially 
in the case of a capacitor or an inductor, as compared with the multilayer 
substrate which contained a conventional capacitor and a conventional inductor, 
the property is improved by leaps and bounds. 

[0092] Moreover, a through hole functions as an external electrode of the 
laminating mold passive element built in a passive element substrate, and since 
that connection wire length is shortened rather than the case where the 
laminating mold passive element of the conventional chip configuration is carried 
in the surface section of a multilayer substrate, from a laminating mold passive 
element being electrically connected to a ceramic layer by this through hole, 
when it mounts the laminating mold passive element of the conventional chip 
configuration in a multilayer substrate, the above good property is acquired. 
[0093] Moreover, since an external electrode is not needed for the laminating 
mold passive element built in a passive element substrate like the laminating 
mold passive element of the chip configuration carried in the surface section of 
the conventional multilayer substrate and only the part is enabled to realize the 
miniaturization of a laminating mold passive element, the receipt area becomes 
small, and if it lengthens, possibility of making area of a multilayer substrate 
smaller than before arises. 

[0094] Moreover, the consistency of the laminating mold passive element formed 
in a passive element substrate as compared with the case where the laminating 
mold passive element of the conventional chip configuration is carried in the 



surface section of a multilayer substrate with other electronic parts, from a 
laminating mold passive element being built in a passive element substrate, and 
being formed falls sharply. For this reason, sufficient free space for a passive 
element substrate is generated, it becomes possible to make that free space into 
a power source, a gland, or the wiring area of a signal line, and electrical 
characteristics improve. Moreover, while it becomes possible to form many 
laminating mold passive elements in Haruka at a passive element substrate and 
electrical characteristics improve rather than the case where the laminating mold 
passive element of the conventional chip configuration is carried in the surface 
section of a multilayer substrate, the unit price per piece of a laminating mold 
passive element decreases. And in any case, possibility of decreasing the 
number of layers which carries out a laminating rather than the multilayer 
substrate in which the laminating mold passive element of the conventional chip 
configuration is carried arises. 

[0095] Moreover, since it becomes possible to form a passive element substrate 
in coincidence according to the same process in case the laminating mold 
passive element built in a passive element substrate is formed, a process newer 
than the case where the laminating mold passive element of the conventional 
chip configuration is formed is not required, and the rise of cost is prevented. 
[0096] On the contrary, since it becomes possible to form two or more laminating 
mold passive elements in coincidence according to the same process, and since 
the through hole linked to the conductor layer by which the laminating was 
carried out to the plurality which constitutes a laminating mold passive element 
becomes unnecessary [ the process which forms the external electrode of the 
laminating mold passive element of the conventional chip configuration ] from 
achieving the function of the external electrode of a laminating mold passive 
element, a process is simplified on the contrary and the fall of cost is realized. 
[0097] In addition, in the multilayer substrate concerning above-mentioned claim 
1, it is also possible to consider as the configuration in which the build up layer is 
formed on the passive element substrate. In this case, the number of the build up 



layers formed on a passive element substrate may not be limited to one layer, 
but may be two or more layers. 

[0098] moreover, the multilayer substrate with which the multilayer substrate 
concerning claim 3 contains a laminating mold passive element -- it is - a 
through hole and wiring -- with two or more ceramic layers which consist of the 
monolayer or the two or more layers ceramic layer in which the conductor was 
formed The passive element substrate which contains the laminating mold 
passive element to which the conductor layer is connected by the through hole 
while the laminating of two or more dielectric layers in which it intervened 
between the ceramic layers of these plurality, and has been arranged, and the 
conductor layer was formed is carried out, It is characterized by having the 
insulating sexual conjugation material which joins mechanically two or more 
ceramic layers and passive element substrates, and the conductive jointing 
material for corrugated fibreboard which joins electrically two or more ceramic 
layers and passive element substrates. 

[0099] Thus, it sets to the multilayer substrate concerning claim 3. Intervene 
among two or more ceramic layers which the passive element substrate which 
contains a laminating mold passive element becomes from a monolayer or a two 
or more layers ceramic layer, and it is arranged. By being joined mechanically 
and electrically through the ceramic layer, the insulating sexual conjugation 
material, and the conductive jointing material for corrugated fibreboard of these 
plurality It is possible to build in and form a laminating mold passive element in a 
passive element substrate independently of formation of two or more ceramic 
layers. Since ** can also form a laminating mold passive element in the same 
structure fundamentally with the laminating mold passive element of the 
conventional chip configuration in that case, a good property equivalent to the 
case where the laminating mold passive element of the conventional chip 
configuration is mounted in a multilayer substrate is acquired like the case of the 
multilayer substrate concerning above-mentioned claim 1. 
[0100] Moreover, since a laminating mold passive element is electrically 



connected to a ceramic layer like the case of the multilayer substrate concerning 
above-mentioned claim 1 by the through hole which functions as an external 
electrode, Rather than the case where the laminating mold passive element of 
the conventional chip configuration is carried in the surface section of a multilayer 
substrate, the connection wire length is shortened and the good property more 
than before is acquired. Moreover, since the miniaturization of a laminating mold 
passive element is realized without needing an external electrode like the 
laminating mold passive element of the conventional chip configuration, Since 
the consistency of the laminating mold passive element which possibility of 
making area of a multilayer substrate smaller than before arises, and is formed in 
a passive element substrate falls sharply if the receipt area becomes small and 
lengthens, Become possible to make free space into a power source, a gland, or 
the wiring area of a signal line, and electrical characteristics improve. While it 
becomes possible to form many laminating mold passive elements in Haruka 
conventionally at a passive element substrate and electrical characteristics 
improve, the unit price per piece of a laminating mold passive element decreases. 
Since a laminating mold passive element and a passive element substrate are 
enabled for possibility of decreasing the number of layers which carries out a 
laminating rather than the multilayer substrate in which the laminating mold 
passive element of the conventional chip configuration is carried to arise, and to 
form a passive element substrate in coincidence according to the same process, 
Since the process which forms the external electrode of the laminating mold 
passive element of the conventional chip configuration becomes unnecessary 
while becoming possible to prevent the rise of cost and to form two or more 
laminating mold passive elements in coincidence according to the same process, 
without requiring a new process, A process is simplified and the fall of cost is 
realized. 

[0101] Furthermore, since it becomes possible to arrange freely the passive 
element substrate which contains the passive element substrate which contains 
a laminating mold passive element intervening among two or more ceramic 



layers to a laminating mold passive element in the location of the arbitration of 
the inner layer section of a multilayer substrate, improvement in the circuit 
property by the optimal arrangement according to the property of a laminating 
mold passive element is achieved. 

[0102] In addition, in the multilayer substrate concerning above-mentioned claim 
1 or 3, it is possible to build two or more laminating mold passive elements of the 
same class in a passive element substrate. For example, only the number 
required for a passive element substrate may form only a stacked capacitor, and 
only the number required for a passive element substrate may form only a 
laminating mold inductor. 

[0103] Moreover, two or more laminating mold passive elements of a class which 
is different in a passive element substrate are able to be built in. For example, a 
passive element substrate may be made intermingled and two or more stacked 
capacitors and two or more laminating mold inductors may be formed. 
Furthermore, in addition to this, a laminating mold resistance element, a 
laminating mold thermistor, a laminating mold LC filter, etc. may be made 
intermingled, and you may form. 

[0104] Moreover, a power source, a gland, or a signal line may be intermingled 
and formed in a passive element substrate with a laminating mold passive 
element. In this case, while the electrical characteristics as the whole multilayer 
substrate improve, possibility of decreasing that number of layers that carries out 
a laminating rather than the multilayer substrate in which the laminating mold 
passive element of the conventional chip configuration is carried arises. 
[0105] In addition, it is suitable for the ceramic layer which constitutes two or 
more ceramic layers which can be set to the multilayer substrate concerning the 
ceramic layer which constitutes the ceramic layer in the multilayer substrate 
concerning claim 1, or claim 3 to calcinate and form a green sheet made from an 
alumina, a glass ceramic, AIN and SiN (silicon nitride), zirconiums, or these 
mixtures. 

[0106] Moreover, in the multilayer substrate concerning above-mentioned claim 1 



or 3, it is suitable that a ceramic system ingredient, glass material, mica material, 
ferrite material, or an organic material is used as an ingredient of the dielectric 
layer which constitutes a laminating mold passive element. 
[0107] Moreover, in the multilayer substrate concerning above-mentioned claim 1 
or 3, it is suitable as insulating sexual conjugation material that low-temperature 
melting point glass, polyimide, an epoxy resin or an alumina, a glass ceramic, 
AIN and SiN, zirconiums, or these mixtures are used. 

[0108] Moreover, in the multilayer substrate concerning above-mentioned claim 1 
or 3, it is suitable as a conductive jointing material for corrugated fibreboard that 
Cu, Ag, an Ag-Pt alloy, an Ag-Pd alloy, Mo, W, or these mixtures are used. 
[0109] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained, referring to an accompanying drawing. 
(1st operation gestalt) Drawing 1 is the outline sectional view showing the 
ceramic multilayer substrate having the stacked capacitor concerning the 1st 
operation gestalt of this invention, drawing 2 is the sectional view showing the 
stacked capacitor built in the ceramic multilayer substrate of drawing 1 , and 
drawing 3 is an outline perspective view for explaining the structure of the 
stacked capacitor of drawing 2 . 

[0110] As shown in drawing 1 , the laminating of the four-layer ceramic layers L1, 
L2, -, L4 which consist of a ceramic system ingredient is carried out to order, 
and they constitute the ceramic multilayer section B. And two or more wiring 
conductor layers M1, M2, --, M5 are formed between the ceramic layer L3 and L4 
and in ceramic layer L4 inferior surface of tongue between the ceramic layer L2 
and L3, respectively between the ceramic layer L1 top face, the ceramic layer L1, 
and L2. Moreover, two or more through holes 1 1 connected to the wiring 
conductor layers M1, M2, --, M5, respectively are formed in these ceramic layers 
L1, L2, --, L4. 

[0111] Moreover, on the ceramic layer L1 of the maximum upper layer of this 
ceramic multilayer section B, the passive element substrate 13 having two or 



more stacked capacitors 12 is formed. And as shown in drawing 2 and drawing 3 , 
the internal electrodes 15a and 15b of two kinds of ************ come for a 
formation field to carry out the laminating of this stacked capacitor 12 by turns 
through the very thin tabular dielectric layer 14 with a thickness of several 
micrometers - about 20 micrometers. In addition, although the case where a 
laminating is carried out to ten layers is illustrated, according to the electrostatic 
capacity C demanded, a laminating is carried out also to dozens of layers in fact 
here. 

[0112] Moreover, on both sides of the internal electrodes 15a and 15b by which 
the laminating was carried out by turns, two kinds of through holes 16a and 16b 
which function as an external electrode are established in the both ends, and the 
internal electrodes 15a and 15b which make a laminated structure to these two 
kinds of through holes 16a and 16b are connected to each. That is, top internal 
electrode 15a is connected to one through hole 16a, second internal electrode 
15b is connected to through hole 16b of another side, like the following, odd- 
numbered internal electrode 15a is connected to through hole 16a, and even- 
numbered internal electrode 15b is connected to through hole 16b, for example. 
In addition, the usual through hole 17 is also formed in the passive element 
substrate 13. 

[0113] Moreover, the wiring conductor layers M6 and M7 which connect with 
through holes 16a, 16b, and 17, respectively are formed in the top face and 
inferior surface of tongue of the passive element substrate 13 which build in such 
a stacked capacitor 12. 

[0114] Moreover, the ceramic multilayer section B and the passive element 
substrate 13 are joined mechanically and electrically with the insulating sexual 
conjugation material 18 and the conductive jointing material for corrugated 
fibreboard 19. That is, between the ceramic layer L1 of the maximum upper layer 
of the ceramic multilayer section B, and the passive element substrate 1 3, the 
insulating sexual conjugation material 18 and the conductive jointing material for 
corrugated fibreboard 19 are arranged at a position, and intervene. And while the 



ceramic layer L1 and the passive element substrate 13 of the ceramic multilayer 
section B are mechanically joined by the insulating sexual conjugation material 
18, the wiring conductor layer M1 of ceramic layer L1 top face and the wiring 
conductor layer M7 of passive element substrate 13 inferior surface of tongue are 
electrically joined with the conductive jointing material for corrugated fibreboard 
19. 

[0115] Moreover, on the passive element substrate 13, the build up layer 20 with 
a thickness of several micrometers - about 100 micrometers is formed. And two 
or more through holes 21 connected to the wiring conductor layer M6 of passive 
element substrate 13 top face, respectively are formed in this build up layer 20. 
Moreover, the wiring conductor layer M8 which connects, respectively is formed 
in the through hole 21 of these plurality on the build up layer 20 top face. 
[0116] Next, the ingredient used for each element which constitutes the ceramic 
multilayer substrate and stacked capacitor 12 which are shown in above- 
mentioned drawing 1 - drawing 3 is explained. As the ceramic layers L1 and L2 
which constitute the ceramic multilayer section B, and an ingredient of -L4, 
ceramic system ingredients, such as AIN, high purity alumina, a glass ceramic, or 
a zirconia, are used, for example. Moreover, as an ingredient of the wiring 
conductor layers M1, M2, --, M8 and through holes 11, 16a, 16b, 17, and 21, a 
simple substance or mixtures, such as Cu, Ag, Ag-Pt, Ag-Pd, and W, Mo, are 
used, for example. 

[0117] moreover, the alumina whose specific inductive capacity is eight to about 
ten as a dielectric layer 14 of a stacked capacitor 12, AIN whose specific 
inductive capacity is about nine, SiN whose specific inductive capacity is about 
eight, or BaTi03 whose specific inductive capacity is about 2000 etc. -- a ceramic 
system ingredient is used. This is also the substrate ingredient of the passive 
element substrate 13 at coincidence. Moreover, as internal electrodes 15a and 
15b of a stacked capacitor 12, the conductive paste which consists of metallic 
conductor ingredients, such as Ag, Ag-Pt, Ag-Pd, and nickel, for example is used. 
[0118] Moreover, the insulating paste which consists of low-temperature melting 



glass, such as spin-on glass which consists of alkoxide silane alcohol etc., for 
example, as insulating sexual conjugation material 18 is used. In addition, the 
insulating paste which kneaded polyimide, epoxy system resin, and the same 
ceramic ingredient as the above-mentioned ceramic layers L1, L2, --, L4 in water 
or alcohol may be used. In addition, in using the insulating paste which consists 
of glass material as this insulating sexual conjugation material 18, there are 
advantages -- that the mechanical junction force between the ceramic multilayer 
section B and the passive element substrate 13 is very strong, that the airtight of 
a connection is held, and a coefficient of thermal expansion comparable as 
crystallized glass is easy to be obtained. 

[0119] Moreover, since it is suitable for the conductive jointing material for 
corrugated fibreboard 19 to choose the wiring conductor layers M1, M2, --, M8 
and through holes 11, 1 6a, 1 6b, 1 7, and 21 which serve as an electric candidate 
for connection fundamentally, and a conductor material of the same kind, the 
conductive paste which kneaded a simple substance or mixtures, such as Cu, Ag, 
Ag-Pt, Ag-Pd, and W, Mo, in solvents, such as alcohol, is used. 
[0120] Moreover, as an ingredient of the build up layer 20, inorganic materials, 
such as organic materials, such as polyimide and epoxy system resin, and glass 
ceramics, are used, for example. 

[0121] Next, the manufacture process of the ceramic multilayer substrate having 
the stacked capacitor shown in drawing 1 is explained using drawing 4 - drawing 
7 . Here, drawing 4 - drawing 7 are the process sectional views for explaining the 
manufacture process of the ceramic multilayer substrate having the stacked 
capacitor of drawing 1 , respectively. 

[0122] First, the ceramic multilayer section B which constitutes the ceramic 
multilayer substrate of drawing 1 is formed. That is, as shown in drawing 4 (b), 
the green sheet of four sheets which consists of ceramic system ingredients, 
such as AIN with 50 micrometers - about 250 micrometers [ in thickness ] and an 
in every direction dimension of 50 micrometers - about 200 micrometers, high 
purity alumina, a glass ceramic, or a zirconia, is formed, using the same 



approach as usual. 

[0123] Then, the hole for two or more through holes with a bore diameter of 50 
micrometers - about 200 micrometers is broken in the green sheet of these four 
sheets. In addition, as law, the approach using the approach by the drill, the 
approach by metal mold, or laser etc. is used like the usual case at hole dawn for 
through holes. Then, the conductor which consists of a simple substance or 
mixtures, such as Cu, Ag, Ag-Pt, Ag-Pd, and W, Mo, is embedded in the hole for 
these through holes, and a through hole 11 is formed in it. In addition, as an 
approach of embedding a conductor in the hole for through holes, screen printing 
is used like the usual case. 

[0124] then, the conductor used for formation of a through hole 1 1 on the top 
face or top face, and inferior surface of tongue of the green sheet green sheet of 
these four sheets and the conductor of a same system - the wiring conductor 
layers M1, M2, --, M5, such as a receptacle land of a through hole 11, a circuit 
pattern, and a components land, are formed by printing, respectively. 
[0125] Then, after carrying out alignment of the green sheet of four sheets, it 
accumulates one by one, and after performing a laminating press so that Ayr etc. 
may not remain between each green sheet, it cuts in desired magnitude. And the 
green sheet of these four sheets by which the laminating was carried out is 
heated, and it pressurizes depending on the case, and baking is performed and 
let the green sheets of four sheets by which the laminating was carried out be the 
four-layer ceramic layers L1, L2, --, L4, after removing the binder which exists in 
a green sheet. In addition, the burning temperature at this time is set as 1000- 
1300 degrees C, when made from AIN, high purity alumina, etc., and when made 
from a glass ceramic etc., it is set up before and after 900 degrees C. In this way, 
the four-layer ceramic layers L1 , L2, --, L4 form the ceramic multilayer section B 
by which the laminating was carried out. 

[0126] Subsequently, as shown in drawing 4 (a), the passive element substrate 
13 having two or more stacked capacitors 12 is formed, namely, the case of the 
former explained using above-mentioned drawing 18 - drawing 19 -- the same -- 



carrying out ~ for example, an alumina, AIN, silicon nitride, or BaTi03 etc. - the 
dielectric which consists of a ceramic system ingredient is prepared, this 
dielectric is sheet-ized to tabular [ with a thickness of several micrometers - about 
20 micrometers / very thin ], it judges in a suitable dimension, and two or more 
dielectric substrates are formed. And the conductive paste which uses screen 
printing for each of two or more of these dielectric substrates, for example, 
becomes it from metallic conductor ingredients, such as Ag, Ag-Pt, Ag-Pd, and 
nickel, is printed. At this time, the field which applies a conductive paste for every 
dielectric substrate is shifted like the case where it is shown in above-mentioned 
drawing 19 , and two kinds of internal electrodes 15a and 15b are formed. In 
addition, as an approach of forming internal electrodes 15a and 15b, a spatter 
and a CVD method may be used instead of the above-mentioned screen printing. 
[0127] Then, it calcinates, after carrying out laminate molding of two kinds of 
dielectric substrates with which the formation field of internal electrodes 15a and 
15b shifted by turns. Then, it does not cut into a chip size like [ in the case of 
producing the stacked capacitor of the conventional chip configuration ], but it 
cuts into the size made equivalent to the magnitude of the ceramic multilayer 
section B, and the passive element substrate 13 which is the layered product of a 
dielectric layer 14 is formed. Therefore, in two or more places, the laminating of 
two kinds of internal electrodes 15a and 15b with which the formation field has 
shifted is carried out to this passive element substrate 13 by turns through the 
dielectric layer 14, respectively. 

[0128] Then, through holes 16a, 16b, and 17 are formed in the position of this 
passive element substrate 1 3. At this time, through holes 1 6a and 1 6b are 
located in those both ends on both sides of the internal electrodes 15a and 15b 
by which the laminating is carried out by turns through the dielectric layer 14, and 
the internal electrodes 15a and 15b which make this laminated structure connect 
them by turns, respectively. That is, in the laminated structure of the internal 
electrodes 15a and 15b with which the formation field shifted, internal electrode 
of odd layers 15a was connected to through hole 16a, and internal electrode of 



even layers 15b is connected to through hole 16b. 

[0129] In this way, the laminating of the internal electrodes 15a and 15b is carried 
out by turns through a dielectric layer 14, respectively, the internal electrodes 15a 
and 15b which make these laminated structures connect with each in through 
holes 16a and 16b, and these through holes 16a and 16b build two or more 
stacked capacitors 12 which achieve the function of an external electrode in the 
passive element substrate 13, and form them. Then, the wiring conductor layers 
M6 and M7 linked to through holes 1 6a, 1 6b, and 1 7 are formed in the top face 
and inferior surface of tongue of the passive element substrate 13, respectively. 
[0130] Subsequently, mechanical and electric connection between the ceramic 
multilayer section B and the passive element substrate 13 is made. That is, as 
shown in drawing 5 , by approaches, such as printing, opening to which the 
predetermined wiring conductor layer M1 is exposed is prepared in ceramic layer 
L1 top face of the maximum upper layer of the ceramic multilayer section B, and 
the insulating sexual conjugation material 18 is formed in it. The insulating paste 
which specifically consists of low-temperature melting glass, such as spin-on 
glass which consists of alkoxide silane alcohol etc., is applied. 
[0131] Then, similarly, by approaches, such as printing and potting, opening of 
the insulating sexual conjugation material 18 in ceramic layer L1 top face is 
connected to the wiring conductor layer M1 which exposed the conductive 
jointing material for corrugated fibreboard 19, and it forms in it. Specifically, the 
conductive paste which kneaded a simple substance or mixtures, such as Cu, Ag, 
Ag-Pt, Ag-Pd, and W, Mo, using solvents, such as alcohol, is applied. 
[0132] In addition, as for concrete selection of the ingredient of such the 
insulating sexual conjugation material 18 and the conductive jointing material for 
corrugated fibreboard 19, it is desirable to carry out by taking into consideration 
the heat treatment temperature in the following connection process, the 
coefficient of thermal expansion in that case, etc. Moreover, it is suitable to 
choose the wiring conductor layer M1 which serves as an electric candidate for 
connection fundamentally, M7 grade, and a conductor material of the same kind 



as an ingredient of the conductive jointing material for corrugated fibreboard 19. 
[0133] Subsequently, as shown in drawing 6 , the laminating of the ceramic 
multilayer section B and the passive element substrate 13 is arranged and 
carried out to a position. And while heating and fusing at 400 degrees C - about 
500 degrees C, the conductive jointing material for corrugated fibreboard 19 
which consists of a conductive paste which does not have conductivity is made to 
electric-conduction-ize the insulating sexual conjugation material 18 and the 
conductive jointing material for corrugated fibreboard 19 in the condition [ having 
applied ]. In this way, while joining mechanically the ceramic layer L1 and the 
passive element substrate 1 3 of the maximum upper layer of the ceramic 
multilayer section B by the insulating sexual conjugation material 18 made to 
intervene among both, it joins electrically with the conductive jointing material for 
corrugated fibreboard 19 which made the wiring conductor layer M1 of ceramic 
layer L1 top face, and the wiring conductor layer M7 of passive element substrate 
13 inferior surface of tongue intervene among both. Moreover, coincidence is 
pressurized and the mechanical and electric junction is made [ homogeneity 
and ] firm. 

[0134] Subsequently, as shown in drawing 7 , the build up layer 20 is formed on 
the passive element substrate 13. That is, after applying to passive element 
substrate 13 top face by the lamination of a printing, spin coat, and sheet-like 
ingredient etc., it is made to harden by the exposure of heat curing, UV, etc., 
when using organic materials, such as polyimide and epoxy system resin, for 
example. Moreover, when using inorganic materials, such as glass ceramics, it 
calcinates and solidifies, after applying paste-like glass to passive element 
substrate 13 top face by printing etc. In this way, the build up layer 20 is formed 
on the passive element substrate 13. 

[0135] Then, opening of the hole for two or more through holes is carried out to 
the build up layer 20 with laser etc., a conductor is embedded using plating, 
spreading of conductive paste, a spatter, etc., and two or more through holes 21 
connected to the wiring conductor layer M6 currently formed in passive element 



substrate 13 top face, respectively are formed in the hole for these through holes. 
[0136] Moreover, printing of a conductor layer, plating, a spatter, etc. are 
performed on the build up layer 20 top face, and the wiring conductor layers M8, 
such as a receptacle land of a through hole 21, a circuit pattern, and a 
components land, are formed in it. 

[0137] Thus, the ceramic multilayer substrate having the stacked capacitor 12 
shown in above-mentioned drawing 1 is produced. 

[0138] According to this operation gestalt, as mentioned above independently of 
formation of the ceramic multilayer section B Build two or more stacked 
capacitors 12 of the same structure in the passive element substrate 13 
fundamentally with the stacked capacitor of the conventional chip configuration, 
and it forms. After that this passive element substrate 13 by having joined 
mechanically and electrically through the insulating sexual conjugation material 
18 and the conductive jointing material for corrugated fibreboard 19 on the 
ceramic multilayer section B A good property equivalent to the property of the 
stacked capacitor of the chip configuration mounted in the conventional ceramic 
multilayer substrate as a property of two or more stacked capacitors 12 built in 
the ceramic multilayer substrate can be acquired. Furthermore, internal electrode 
15a which makes the laminated structure of a stacked capacitor 12 at this time, 
The through holes 16a and 16b which connect 15b to each function as the so- 
called external electrode. By having connected with the wiring conductor layer 
M1 of the through hole 21 of the build up layer 20, or the ceramic multilayer 
section B through the wiring conductor layers M6 and M7 currently formed in the 
top face and inferior surface of tongue of the passive element substrate 13 Since 
the connection wire length is shortened rather than the case where the stacked 
capacitor of the conventional chip configuration is mounted in a ceramic 
multilayer substrate, the good property of the more than which is the former can 
be acquired. 

[0139] Moreover, since the external electrode of the stacked capacitor of the 
conventional chip configuration is not needed for the stacked capacitor 12 built in 



the passive element substrate 13 and only the part can realize the miniaturization 
of a component, the receipt area becomes small, and if it lengthens, it becomes 
possible to make area of a ceramic multilayer substrate smaller than before. 
[0140] Moreover, since it becomes possible to form the stacked capacitor 12 of 
many numbers in Haruka at the passive element substrate 12 rather than the 
case where the stacked capacitor of the conventional chip configuration is 
mounted in a ceramic multilayer substrate, the electrical characteristics as the 
whole can be raised. Moreover, the unit price per piece of a stacked capacitor 12 
can be reduced. Moreover, possibility of decreasing the number of layers which 
carries out a laminating rather than the ceramic multilayer substrate which 
mounts the stacked capacitor of the conventional chip configuration arises. 
[0141] Moreover, since the passive element substrate 13 is formed in 
coincidence according to the same process in case the stacked capacitor 12 built 
in the passive element substrate 13 is formed, even if it compares with the case 
where the stacked capacitor of the conventional chip configuration is formed, a 
new process cannot be required and the rise of cost can be prevented. On the 
contrary, from forming two or more stacked capacitors 12 in coincidence 
according to the same process, and the process which forms the external 
electrode of the stacked capacitor of the conventional chip configuration 
becoming unnecessary, a process is simplified on the contrary and the fall of cost 
can be realized. 

[0142] In addition, in the ceramic multilayer substrate concerning the operation 
gestalt of the above 1st, although the case where two or more stacked capacitors 
12 are built in and formed in the passive element substrate 13 is described, it is 
possible not only two or more stacked capacitors 12 but to build in and form the 
laminating mold passive element from which a class differs. For example, with 
two or more stacked capacitors 12, two or more laminating mold inductors may 
be made intermingled, and you may form. Furthermore, in addition to this, a 
laminating mold resistance element, a laminating mold thermistor, a laminating 
mold LC filter, etc. may be made intermingled, and you may form. And by this, 



while being able to raise the electrical characteristics as the whole, possibility of 
decreasing that number of layers that carries out a laminating rather than the 
ceramic multilayer substrate in which the laminating mold passive element of the 
conventional chip configuration is carried arises. 

[0143] Moreover, when two or more stacked capacitors 12 are built in and formed 
in the passive element substrate 13, even if it is the case where make the 
laminating mold passive element of other classes intermingled, and it forms with 
further two or more stacked capacitors 12, the consistency of the laminating mold 
passive element formed in the passive element substrate 12 as compared with 
the case where the laminating mold passive element of the conventional chip 
configuration is carried in a ceramic multilayer substrate with other electronic 
parts falls sharply. For this reason, it becomes possible to make that free space 
into a power source, a gland, or the wiring area of a signal line. And also by this, 
while being able to raise the electrical characteristics as the whole, possibility of 
decreasing that number of layers that carries out a laminating rather than the 
ceramic multilayer substrate in which the laminating mold passive element of the 
conventional chip configuration is carried arises. 

[0144] Moreover, although the case where the build up layer 20 is formed in the 
ceramic multilayer substrate concerning the operation gestalt of the above 1st on 
the passive element substrate 13 having two or more stacked capacitors 12 is 
explained This build up layer 20 may not be indispensable, and may be only the 
structure where the passive element substrate 13 which contains two or more 
stacked capacitors 12 on the ceramic multilayer section B is joined mechanically 
and electrically with the insulating sexual conjugation material 18 and the 
conductive jointing material for corrugated fibreboard 19. Moreover, conversely, 
only one layer of build up layers 20 may not be formed on the passive element 
substrate 13, but it may be formed in two or more layers. 

[0145] (2nd operation gestalt) Drawing 8 is the outline sectional view showing the 
ceramic multilayer substrate having the stacked capacitor concerning the 2nd 
operation gestalt of this invention. In addition, to the same element as the 



component of the ceramic multilayer substrate shown in drawing 1 of the 
operation gestalt of the above 1st - drawing 3 , explanation is omitted using the 
same sign. 

[0146] In the operation gestalt of the above 1st, the passive element substrate 13 
having two or more stacked capacitors 12 is formed on the ceramic multilayer 
section B to which the laminating of the ceramic layers L1, L2, --, L4 was carried 
out. While both are joined mechanically and electrically with the insulating sexual 
conjugation material 18 and the conductive jointing material for corrugated 
fibreboard 19 As opposed to the build up layer 20 being formed on this passive 
element substrate 13 this operation gestalt The passive element substrate having 
two or more stacked capacitors intervenes among two or more ceramic multilayer 
sections, and the description is in the point that the ceramic multilayer section 
and the passive element substrate of these plurality are joined mechanically and 
electrically with insulating sexual conjugation material and a conductive jointing 
material for corrugated fibreboard. 

[0147] As shown in drawing 8 , the laminating of the four-layer ceramic layers L1, 
L2, --, L4 which consist of a ceramic system ingredient is carried out to order, 
and they constitute the ceramic multilayer section B1 . And two or more wiring 
conductor layers M1 , M2, --, M5 are formed between the ceramic layer L3 and L4 
and in ceramic layer L4 inferior surface of tongue between the ceramic layer L2 
and L3, respectively between the ceramic layer L1 top face, the ceramic layer L1, 
and L2. Moreover, two or more through holes 1 1 connected to the wiring 
conductor layers M1 , M2, --, M5, respectively are formed in these ceramic layers 
L1, L2, --, L4. 

[0148] Moreover, on the ceramic layer L1 of the maximum upper layer of the 
ceramic multilayer section B1 , the passive element substrate 13 having two or 
more stacked capacitors 12 is formed. This stacked capacitor 12 minds the very 
thin tabular dielectric layer 14 with a thickness of several micrometers - about 20 
micrometers like the case where it is shown in drawing 2 and drawing 3 of an 
operation gestalt of the above 1st. The internal electrodes 15a and 15b with 



which the internal electrodes 15a and 15b of two kinds of ************ come to 
carry out a laminating by turns, and a formation field makes this laminated 
structure are connected to two kinds of through holes 16a and 16b which function 
as an external electrode, respectively. And the wiring conductor layers M6 and 
M7 linked to the through holes 16a and 16b and through hole 17 which are 
formed in the passive element substrate 13 are formed in the top face and 
inferior surface of tongue of the passive element substrate 13 which build in such 
a stacked capacitor 12. 

[0149] Moreover, on this passive element substrate 13, the laminating of the two- 
layer ceramic layer L5 which consists of a ceramic system ingredient, and L6 is 
carried out, and they constitute ceramic multilayer section B-2. And two or more 
wiring conductor layers M9, M10, and M1 1 are formed between the ceramic layer 
L5 top face, the ceramic layer L5, and L6 and in a ceramic layer L6 inferior 
surface of tongue, respectively. Moreover, two or more through holes 22 
connected to the wiring conductor layers M9, M10, and M1 1, respectively are 
formed in the ceramic layer L5 two-layer [ these ] and L6. 
[0150] Moreover, the ceramic multilayer section B1 and these [ ceramic 
multilayer section B-2 and ] two ceramic multilayer sections B1 , and the passive 
element substrate 13 that intervenes between B-2s are joined mechanically and 
electrically with the insulating sexual conjugation material 18 and the conductive 
jointing material for corrugated fibreboard 19, respectively. That is, between the 
ceramic layer L1 of the maximum upper layer of the ceramic multilayer section 
B1, and the passive element substrate 13, and between the passive element 
substrate 13 and ceramic layer L6 of the lowest layer of ceramic multilayer 
section B-2, the insulating sexual conjugation material 18 and the conductive 
jointing material for corrugated fibreboard 19 are arranged at a position, and 
intervene, respectively. And the ceramic layer L1 and the passive element 
substrate 13 of the ceramic multilayer section B1 are mechanically joined by the 
insulating sexual conjugation material 18. While the wiring conductor layer M1 of 
ceramic layer L1 top face and M7 of passive element substrate 13 inferior 



surface of tongue are electrically joined with the conductive jointing material for 
corrugated fibreboard 19 The passive element substrate 13 and ceramic layer L6 
of ceramic multilayer section B-2 are mechanically joined by the insulating sexual 
conjugation material 18, and the wiring conductor layer M1 1 of the M6 and the 
ceramic layer L6 inferior surface of tongue of passive element substrate 13 top 
face is electrically joined with the conductive jointing material for corrugated 
fibreboard 19. 

[0151] Next, the ingredient used for each element which constitutes the ceramic 
multilayer substrate and stacked capacitor 12 which are shown in above- 
mentioned drawing 8 is explained. However, what was already explained in the 
operation gestalt of the above 1st omits. 

[0152] as the ingredient of the ceramic layer L5 which constitutes ceramic 
multilayer section B-2, and L6 ~ the ceramic layers L1 and L2 of the ceramic 
multilayer section B1, and - like L4, it is alike and ceramic system ingredients, 
such as AIN, high purity alumina, a glass ceramic, or a zirconia, are used. 
Moreover, a simple substance or mixtures, such as Cu, Ag, Ag-Pt, Ag-Pd, and W, 
Mo, are used for the ingredient of the wiring conductor layers M9, M 1 0, and M 1 1 
and a through hole 22 like the wiring conductor layers M1, M2, -, M7 and 
through holes 11, 16a, 16b, and 17. 

[0153] Next, the manufacture process of the ceramic multilayer substrate having 
the stacked capacitor shown in drawing 8 is explained using drawing 9 - drawing 
1 1 . Here, drawing 9 - drawing 1 1 are the process sectional views for explaining 
the manufacture process of the ceramic multilayer substrate having the stacked 
capacitor of drawing 1 , respectively. 

[0154] First, the ceramic multilayer section B1 which constitutes the ceramic 
multilayer substrate of drawing 8 is formed like the case where it is shown in 
drawing 4 (b) of the operation gestalt of the above 1st. As shown in drawing 9 (c), 
namely, for example, AIN, high purity alumina, The hole for two or more through 
holes is broken in the green sheet of four sheets which consists of ceramic 
system ingredient SU, such as a glass ceramic or a zirconia. In the hole for these 



through holes, for example, Cu, Ag, Ag-Pt, Ag-Pd, Embed the conductor which 
consists of a simple substance or mixtures, such as W and Mo, and a through 
hole 1 1 is formed. Furthermore, the wiring conductor layers M1, M2, --, M5, such 
as a receptacle land of a through hole 11, a circuit pattern, and a components 
land, are formed in the top face or top face, and inferior surface of tongue of the 
green sheet green sheet of these four sheets, respectively. Then, after carrying 
out alignment of the green sheet of these four sheets, it accumulates one by one, 
and a laminating press is performed, and it cuts in desired magnitude, heats 
further, and pressurizes depending on the case, and baking is performed and let 
the green sheets of four sheets by which the laminating was carried out be the 
four-layer ceramic layers L1, L2, -, L4, after removing the binder which exists in 
a green sheet. In this way, the these four layers ceramic layers L1, L2, --, L4 form 
the ceramic multilayer section B1 by which the laminating was carried out to 
order. 

[0155] Moreover, like the case where the ceramic multilayer section B1 by which 
the laminating of these four-layer ceramic layers L1 , L2, --, L4 was carried out to 
order is formed, as shown in drawing 9 (a), the two-layer ceramic layer L5 which 
consists of AIN, high purity alumina, a glass ceramic, or a zirconia, and L6 form 
ceramic multilayer section B-2 by which the laminating was carried out to order. 
[0156] Subsequently, the passive element substrate 13 which contains two or 
more stacked capacitors 12 as shown in drawing 9 (b) like the case where it is 
shown in drawing 4 (a) of the operation gestalt of the above 1st is formed, 
namely, an alumina, AIN, silicon nitride, or BaTi03 The dielectric which consists 
of a ceramic system ingredient is sheet-ized to tabular [ with a thickness of 
several micrometers - about 20 micrometers / very thin ]. etc. - For every 
dielectric substrate, shift a spreading field and the conductive paste which 
becomes two or more dielectric substrates cut out and formed in the suitable 
dimension from metallic conductor ingredients, such as Ag, Ag-Pt, Ag-Pd, and 
nickel, is printed. After forming two kinds of internal electrodes 15a and 15b with 
which the formation field shifted for every dielectric substrate, Laminate molding 



of two kinds of dielectric substrates with which the formation field of these 
internal electrodes 15a and 15b shifted is carried out by turns, they are 
calcinated further, it cuts into the ceramic multilayer section B1 and the size 
made equivalent to the magnitude of B-2, and the passive element substrate 13 
which is the layered product of a dielectric layer 14 is formed. Then, through 
holes 16a, 16b, and 17 are formed in the position of this passive element 
substrate 13. In this way, the laminating of the internal electrodes 15a and 15b of 
two or more layers is carried out by turns through a dielectric layer 14, 
respectively, the internal electrodes 15a and 15b which make these laminated 
structures connect with each in through holes 16a and 16b, and these through 
holes 16a and 16b build the stacked capacitor 12 which achieves the function of 
an external electrode in the passive element substrate 13, and form it. Then, the 
wiring conductor layers M6 and M7 linked to through holes 16a and 16b are 
further formed in the top face and inferior surface of tongue of the passive 
element substrate 13, respectively. 

[0157] Subsequently, mechanical and electric connection between the ceramic 
multilayer section B1, the passive element substrate 13, and ceramic multilayer 
section B-2 is made. That is, as shown in drawing 10 , after preparing opening to 
which the predetermined wiring conductor layer M1 is exposed in ceramic layer 
L1 top face of the maximum upper layer of the ceramic multilayer section B1 and 
forming the insulating sexual conjugation material 18 in it, it is made to connect 
with the wiring conductor layer M1 which exposed the conductive jointing 
material for corrugated fibreboard 19 to opening of the insulating sexual 
conjugation material 18 in ceramic layer L1 top face similarly, and forms. 
Similarly, after preparing opening to which the predetermined wiring conductor 
layer M1 1 is exposed in the ceramic layer L6 inferior surface of tongue of the 
lowest layer of ceramic multilayer section B-2 and forming the insulating sexual 
conjugation material 18 in it, it is made to connect with the wiring conductor layer 
M1 1 which exposed the conductive jointing material for corrugated fibreboard 19 
to opening of the insulating sexual conjugation material 18 in a ceramic layer L6 



inferior surface of tongue, and forms in it. 

[0158] Subsequently, as shown in drawing 11 , while arranging the ceramic 
multilayer section B1, the passive element substrate 13, and ceramic multilayer 
section B-2 with a position, carrying out a laminating to order and carrying out 
heating fusion of the insulating sexual conjugation material 18 and the conductive 
jointing material for corrugated fibreboard 19, the conductive jointing material for 
corrugated fibreboard 19 which consists of a conductive paste which does not 
have conductivity is made to electric-conduction-ize in the condition [ having 
applied ]. In this way, the passive element substrate 13 pinched by the ceramic 
multilayer section B1 and the ceramic multilayer section B-2 list between the both 
ceramic multilayer section B1 and B-2 is joined mechanically and electrically with 
the insulating sexual conjugation material 18 and the conductive jointing material 
for corrugated fibreboard 19 which were made to intervene between each. 
Namely, while joining mechanically by the insulating sexual conjugation material 
18 which made the ceramic layer L1 of the maximum upper layer of the ceramic 
multilayer section B1 , the passive element substrate 13, and ceramic layer L6 of 
the lowest layer of ceramic multilayer section B-2 intervene in between, 
respectively It joins electrically with the conductive jointing material for corrugated 
fibreboard 19 between which the wiring conductor layer M1 of ceramic layer L1 
top face and the wiring conductor layer M7 of passive element substrate 13 
inferior surface of tongue were made to be placed between them. It joins 
electrically with the conductive jointing material for corrugated fibreboard 19 
between which the wiring conductor layer M6 of passive element substrate 13 
top face and the wiring conductor layer M1 1 under ceramic layer L6 were made 
to be placed between them. Moreover, coincidence is pressurized and the 
mechanical and electric junction is made [ homogeneity and ] firm. 
[0159] Thus, the ceramic multilayer substrate having the stacked capacitor 12 
shown in above-mentioned drawing 8 is produced. 

[0160] According to this operation gestalt, as mentioned above independently of 
formation of the ceramic multilayer section B1 and B-2 Build two or more stacked 



capacitors 12 of the same structure in the passive element substrate 13 
fundamentally with the stacked capacitor of the conventional chip configuration, 
and it forms. By having made this passive element substrate 13 intervene 
between the ceramic multilayer section B1 and B-2, and having joined 
mechanically and electrically after that, through the insulating sexual conjugation 
material 18 and the conductive jointing material for corrugated fibreboard 19 A 
good property equivalent to the property of the stacked capacitor of the chip 
configuration mounted in the conventional ceramic multilayer substrate like the 
case of the operation gestalt of the above 1st as a property of two or more 
stacked capacitors 12 built in the ceramic multilayer substrate can be acquired. 
Furthermore, internal electrode 15a which makes the laminated structure of a 
stacked capacitor 12 at this time, The through holes 16a and 16b which connect 
15b to each function as the so-called external electrode. By having connected 
with the ceramic multilayer section B1 and the wiring conductor layers M1 and 
M1 1 of B-2 through the wiring conductor layers M6 and M7 currently formed in 
the top face and inferior surface of tongue of the passive element substrate 13 
Since the connection wire length is shortened rather than the case where the 
stacked capacitor of the conventional chip configuration is mounted in a ceramic 
multilayer substrate, the good property of the more than which is the former can 
be acquired. 

[0161] Moreover, since only the part which does not need the external electrode 
of the stacked capacitor of the conventional chip configuration for the stacked 
capacitor 12 built in the passive element substrate 13 like the case of the 
operation gestalt of the above 1st can realize the miniaturization of a component, 
the receipt area becomes small, and if it lengthens, it becomes possible to make 
area of a ceramic multilayer substrate smaller than before. Moreover, since it 
becomes possible to form the stacked capacitor 12 of many numbers in Haruka 
at the passive element substrate 13 rather than the case where the stacked 
capacitor of the conventional chip configuration is mounted in a ceramic 
multilayer substrate, the electrical characteristics as the whole can be raised, the 



unit price per piece of a stacked capacitor 12 can be reduced, and possibility of 
decreasing the number of layers which carries out a laminating rather than the 
ceramic multilayer substrate which mounts the stacked capacitor of the 
conventional chip configuration arises. Moreover, in case the stacked capacitor 
12 built in the passive element substrate 13 is formed, in order to form the 
passive element substrate 13 in coincidence according to the same process, A 
new process is not required even if it compares with the case where the stacked 
capacitor of the conventional chip configuration is formed. It not only can prevent 
the rise of cost, but it forms two or more stacked capacitors 12 in coincidence 
according to the same process conversely, Moreover, from the process which 
forms the external electrode of the stacked capacitor of the conventional chip 
configuration becoming unnecessary, a process is simplified on the contrary and 
the fall of cost can be realized. 

[0162] In addition, in the ceramic multilayer substrate concerning the operation 
gestalt of the above 2nd, although the case where two or more stacked 
capacitors 12 are built in and formed in the passive element substrate 13 is 
described, two or more laminating mold inductors, a laminating mold resistance 
element, a laminating mold thermistor, a laminating mold LC filter, etc. may be 
made intermingled, and you may form with the laminating mold passive element 
12 from which not only two or more stacked capacitors 12 but a class differs, for 
example, two or more stacked capacitors. Moreover, since the consistency of the 
laminating mold passive element formed in the passive element substrate 13 as 
compared with the case where the laminating mold passive element of the 
conventional chip configuration is carried in a ceramic multilayer substrate with 
other electronic parts falls sharply, it becomes possible [ making the free space 
into a power source, a gland, or the wiring area of a signal line ]. And by such 
thing, while being able to raise the electrical characteristics as the whole, 
possibility of decreasing the number of layers which carries out a laminating 
rather than the ceramic multilayer substrate in which the laminating mold passive 
element of the conventional chip configuration is carried arises. 



[0163] Moreover, it sets to the ceramic multilayer substrate concerning the 
operation gestalt of the above 2nd. Although the passive element substrate 13 
having two or more stacked capacitors 12 was made to intervene between the 
ceramic multilayer section B1 and ceramic multilayer section B-2 and these 3 
person is joined mechanically and electrically with the insulating sexual 
conjugation material 18 and the conductive jointing material for corrugated 
fibreboard 19 A ceramic multilayer substrate is classified into further three or 
more ceramic multilayer sections B1, B-2, and B3 --. The three or more [ these ] 
ceramic multilayer sections B1 , B-2, the laminating mold passive element from 
which the passive element substrate 13 having the stacked capacitor 12 of the 
plurality [ between / each ] of B3 ~ and a class differ, for example, two or more 
laminating mold inductors, the laminating mold resistance element, the 
laminating mold thermistor, the laminating mold LC filter, etc. are built in -- 
passive element substrate mediation may be carried out. And the electrical 
characteristics as the whole can be further raised by such thing. 
[0164] (3rd operation gestalt) Drawing 12 is the outline sectional view showing 
the ceramic multilayer substrate which contained the laminating mold inductor 
concerning the 3rd operation gestalt of this invention. In addition, to the same 
element as the component of the ceramic multilayer substrate shown in drawing 
1 of the operation gestalt of the above 1st, explanation is omitted using the same 
sign. 

[0165] In the operation gestalt of the above 1st, the passive element substrate 13 
having two or more stacked capacitors 12 is formed on the ceramic multilayer 
section B to which the laminating of the ceramic layers L1, L2, --, L4 was carried 
out. While both are joined mechanically and electrically with the insulating sexual 
conjugation material 18 and the conductive jointing material for corrugated 
fibreboard 19 As opposed to the build up layer 20 being formed on this passive 
element substrate 13 this operation gestalt While the passive element which 
builds in two or more laminating mold inductors is joined to the ceramic multilayer 
section B mechanically and electrically instead of the passive element substrate 



13 having two or more stacked capacitors 12 The description is in the point that 
the build up layer 20 is formed on this passive element substrate. 
[0166] As shown in drawing 12 , the laminating of the four-layer ceramic layers 
L1, L2, --, L4 which consist of a ceramic system ingredient is carried out to order, 
and they constitute the ceramic multilayer section B. And two or more wiring 
conductor layers M1, M2, --, M5 are formed between the ceramic layer L3 and L4 
and in ceramic layer L4 inferior surface of tongue between the ceramic layer L2 
and L3, respectively between the ceramic layer L1 top face, the ceramic layer L1, 
and L2. Moreover, two or more through holes 1 1 connected to the wiring 
conductor layers M1, M2, --, M5, respectively are formed in these ceramic layers 
L1, L2, --, L4. 

[0167] Moreover, on the ceramic layer L1 of the maximum upper layer of this 
ceramic multilayer section B, the passive element substrate 24 which contains 
two or more laminating mold inductors 23 is formed. As this laminating mold 
inductor 23 is shown in drawing 13 , the inner conductor layer 26 with 1 
micrometer [ in thickness ] and a width of face of 100 micrometers and through 
hole 27 which consist of Cu of resistivity 1.7x10-8 ohm-cm are making the spiral 
structure of a square shape in three dimensions in the dielectric layer 25. That is, 
while the inner conductor layer 26 at which it has turned at the right angle in level 
level is formed in two or more layers through the dielectric layer 25, the edge of 
the inner conductor layer 26 of the adjoining layer is connected by the 
perpendicular sault hole 27, and the spiral structure of a square shape is made in 
three dimensions as a whole. In addition, although the case where the inner 
conductor layer 26 is carrying out the laminating to five layers is illustrated, 
according to the inductance L demanded, the number of laminatings is 
determined in fact here. 

[0168] Moreover, two kinds of through holes 28a and 28b which function on the 
passive element substrate 24 as an external electrode of the laminating mold 
inductor 23 are formed, through hole 28a of one of these is connected to the 
edge by the side of the topmost part of the inner conductor layer 26 which is 



making the spiral structure of a square shape in three dimensions, and through 
hole 28b of another side is connected to the edge by the side of the bottom of the 
inner conductor layer 26. Moreover, the wiring conductor layers M12 and M13 
which connect with the through holes 28a and 1 8b of the laminating mold 
inductor 23, respectively are formed in the top face and inferior surface of tongue 
of the passive element substrate 24 which build in such a laminating mold 
inductor 23. 

[0169] Moreover, the ceramic multilayer section B and the passive element 
substrate 24 are joined mechanically and electrically with the insulating sexual 
conjugation material 18 and the conductive jointing material for corrugated 
fibreboard 19. That is, between the ceramic layer L1 of the maximum upper layer 
of the ceramic multilayer section B, and the passive element substrate 24, the 
insulating sexual conjugation material 18 and the conductive jointing material for 
corrugated fibreboard 19 are arranged at a position, and intervene. And while the 
ceramic layer L1 and the passive element substrate 24 of the ceramic multilayer 
section B are mechanically joined by the insulating sexual conjugation material 
18, the wiring conductor layer M1 of ceramic layer L1 top face and M7 of passive 
element substrate 24 inferior surface of tongue are electrically joined with the 
conductive jointing material for corrugated fibreboard 19. 
[0170] Moreover, the build up layer 20 is formed on the passive element 
substrate 24. And two or more through holes 21 connected to the wiring 
conductor layer M12 of passive element substrate 24 top face, respectively are 
formed in this build up layer 20. Moreover, the wiring conductor layer M8 which 
connects, respectively is formed in the through hole 21 of these plurality on the 
build up layer 20 top face. 

[0171] Next, the ingredient used for each element which constitutes the ceramic 
multilayer substrate shown in above-mentioned drawing 12 and the laminating 
mold inductor 23 is explained. However, what was already explained in the 
operation gestalt of the above 1st omits. 

[0172] As an ingredient of the inner conductor layer 26 of the laminating mold 



inductor 23, Cu of resistivity 1 .7x10-8ohm and cm is used as mentioned above. 
Moreover, it is suitable to use the same ingredient also for the through hole 27 
which connects this inner conductor layer 26. 

[0173] Moreover, in order to reduce the capacity between the inner conductor 
layers 26 which are making the spiral structure of a square shape in three 
dimensions as a dielectric layer 25 of the laminating mold inductor 23, an 
ingredient with a low dielectric constant, for example, the ceramic system 
ingredient of a dielectric constant, is used. This is also the substrate ingredient of 
the passive element substrate 24 at coincidence. In addition, inorganic materials, 
such as ferrite ingredients, such as nickel-Zn, and glass material, mica material, 
may be used instead of using the ceramic system ingredient of a low dielectric 
constant. 

[0174] Moreover, as an ingredient of the wiring conductor layers M12 and M13 
and through holes 28a and 28b, a simple substance or mixtures, such as Cu, Ag, 
Ag-Pt, Ag-Pd, and W, Mo, are used like the wiring conductor layers M1, M2, --, 
M8 and through holes 1 1 and 21 . 

[0175] Next, the manufacture process of the ceramic multilayer substrate which 
contained the laminating mold inductor 23 shown in drawing 12 and drawing 13 
is explained. In addition, the process which is common in the case of the 
operation gestalt of the above 1st omits the detailed explanation. 
[0176] First, the ceramic multilayer section B which constitutes the ceramic 
multilayer substrate of drawing 12 is formed according to the completely same 
process as the case where it is shown in drawing 4 (b) of the operation gestalt of 
the above 1st. Namely, the hole for two or more through holes is broken in the 
green sheet of four sheets which consists of ceramic system ingredient SU, such 
as AIN, high purity alumina, a glass ceramic, or a zirconia, for example. In the 
hole for these through holes, for example, Cu, Ag, Ag-Pt, Ag-Pd, Embed the 
conductor which consists of a simple substance or mixtures, such as W and Mo, 
and a through hole 1 1 is formed. Furthermore, the wiring conductor layers M1, 
M2, --, M5, such as a receptacle land of a through hole 1 1 , a circuit pattern, and 



a components land, are formed in the top face or top face, and inferior surface of 
tongue of the green sheet green sheet of these four sheets, respectively. Then, 
after carrying out alignment of the green sheet of these four sheets, it 
accumulates one by one, and a laminating press is performed, and it cuts in 
desired magnitude, heats further, and pressurizes depending on the case, and 
baking is performed and let the green sheets of four sheets by which the 
laminating was carried out be the four-layer ceramic layers L1, L2, --, L4, after 
removing the binder which exists in a green sheet. In this way, the four-layer 
ceramic layers L1 , L2, -, L4 form the ceramic multilayer section B by which the 
laminating was carried out to order. 

[0177] Subsequently, the passive element substrate 24 which contains two or 
more laminating mold inductors 23 is formed. Namely, it is made to be the same 
as that of the case of the former explained using above-mentioned drawing 21 - 
drawing 22 . For example, two or more dielectric substrates of the shape of a 
very thin sheet with a thickness of several micrometers - about 20 micrometers it 
is thin from ceramic system ingredients of a low dielectric constant, such as an 
alumina, AIN, silicon nitride, or crystallized glass, are prepared. After judging in a 
suitable dimension, the hole for two or more through holes is broken, the 
conductor which becomes a hole for these through holes from Cu is embedded, 
and a through hole 27 is formed. Furthermore, using screen printing, the 
conductive paste which consists of Cu is printed and an edge forms the inner 
conductor layer 26 linked to a through hole 27 in the each. 
[0178] In addition, as shown in above-mentioned drawing 22 , when forming two 
or more kinds of dielectric substrates into which the formation location of a 
through hole 27 and the formation pattern of the inner conductor layer 26 were 
changed for every dielectric substrate and carrying out the laminating of the 
dielectric substrate of these two or more classes to behind at this time, the spiral 
configuration of a square shape with the three-dimensional inner conductor layer 
26 which makes overlap and a laminated structure between the dielectric 
substrates with which the through hole 27 of the edge of the inner conductor 



layer 26 adjoins is made. Moreover, in case the inner conductor layer 26 is 
formed, a spatter and a CVD method may be used instead of screen printing. 
[0179] Then, it calcinates, after carrying out laminate molding of two or more 
kinds of dielectric substrates with which the formation location of a through hole 
27 differs from the formation pattern of the inner conductor layer 26. Then, it 
does not cut into a chip size like [ in the case of producing the laminating mold 
inductor of the conventional chip configuration ], but cuts into the size made 
equivalent to the magnitude of the ceramic multilayer section B, and the passive 
element substrate 24 which is the layered product of a dielectric layer 25 is 
formed from the layered product of a dielectric substrate. 

[0180] Then, through holes 28a and 28b are formed in the position of this passive 
element substrate 24. At this time, through holes 28a and 28b are located in 
those both ends on both sides of the inner conductor layer 26 currently formed in 
the inner layer section of the passive element substrate 24, and are connected to 
the edge by the side of the topmost part of this inner conductor layer 26 that is 
making the spiral structure of a square shape in three dimensions, and the edge 
by the side of the bottom, respectively. 

[0181] In this way, the laminating of the two or more layers inner conductor layer 
26 is carried out through a dielectric layer 25. The edge of the inner conductor 
layer 26 of the adjoining layer is perpendicularly connected by the through hole 
27. Furthermore, it connects with the through holes 28a and 28b which function 
as an external electrode, respectively, and the edge by the side of the topmost 
part of this inner conductor layer 26 and the edge by the side of the bottom build 
the laminating mold inductor 23 which makes the spiral structure of a square 
shape in three dimensions as a whole in the passive element substrate 24, and 
form it. 

[0182] Then, the wiring conductor layers M12 and M13 linked to through holes 
28a and 28b are formed in the top face and inferior surface of tongue of the 
passive element substrate 24, respectively. 

[0183] Subsequently, mechanical and electric connection between the ceramic 



multilayer section B and the passive element substrate 24 is made like the case 
where mechanical and electric connection between the ceramic multilayer 
section B and the passive element substrate 13 is made in the operation gestalt 
of the above 1st. That is, after preparing opening to which the predetermined 
wiring conductor layer M1 is exposed in ceramic layer L1 top face of the 
maximum upper layer of the ceramic multilayer section B and forming the 
insulating sexual conjugation material 18 in it, it is made to connect with the 
wiring conductor layer M1 which exposed the conductive jointing material for 
corrugated fibreboard 19 to opening of the insulating sexual conjugation material 
18 in ceramic layer L1 top face similarly, and forms. 

[0184] Then, while arranging and carrying out the laminating of the ceramic 
multilayer section B and the passive element substrate 24 to a position and 
carrying out heating fusion of the insulating sexual conjugation material 18 and 
the conductive jointing material for corrugated fibreboard 19, the conductive 
jointing material for corrugated fibreboard 19 which consists of a conductive 
paste is made to electric-conduction-ize. In this way, while joining mechanically 
the ceramic layer L1 and the passive element substrate 24 of the maximum 
upper layer of the ceramic multilayer section B by the insulating sexual 
conjugation material 18 made to intervene among both, it joins electrically with 
the conductive jointing material for corrugated fibreboard 19 which made the 
wiring conductor layer M1 of ceramic layer L1 top face, and the wiring conductor 
layer M1 1 of passive element substrate 24 inferior surface of tongue intervene 
among both. Moreover, coincidence is pressurized and the mechanical and 
electric junction is made [ homogeneity and ] firm. 

[0185] Subsequently, the build up layer 20 is formed on the passive element 
substrate 24 like the case where the build up layer 20 is formed on the passive 
element substrate 13 in the operation gestalt of the above 1st. And two or more 
through holes 21 connected to the wiring conductor layer M12 currently formed in 
passive element substrate 24 top face, respectively are formed, and the wiring 
conductor layers M8, such as a receptacle land of these through holes 21, a 



circuit pattern, and a components land, are formed further. 
[0186] Thus, the ceramic multilayer substrate which contained the laminating 
mold inductor 23 shown in above-mentioned drawing 12 is produced. 
[0187] According to this operation gestalt, as mentioned above independently of 
formation of the ceramic multilayer section B Build two or more laminating mold 
inductors 23 of the same structure in the passive element substrate 24 
fundamentally with the laminating mold inductor of the conventional chip 
configuration, and it forms. After that this passive element substrate 24 by having 
joined mechanically and electrically through the insulating sexual conjugation 
material 18 and the conductive jointing material for corrugated fibreboard 19 on 
the ceramic multilayer section B A good property equivalent to the property of the 
laminating mold inductor of the chip configuration mounted in the conventional 
ceramic multilayer substrate as a property of two or more laminating mold 
inductors 23 built in the ceramic multilayer substrate can be acquired. 
Furthermore, through hole 28a connected to the edge by the side of the topmost 
part of the inner conductor layer 26 which makes the three-dimensional square 
shape spiral structure of the laminating mold inductor 23, and the bottom, 
respectively at this time, When 28b functioned as the so-called external electrode 
and has connected with the wiring conductor layer M1 of the through hole 21 of 
the build up layer 20, or the ceramic multilayer section B through the wiring 
conductor layers M12 and M13 currently formed in the top face and inferior 
surface of tongue of the passive element substrate 24 Since the connection wire 
length is shortened rather than the case where the laminating mold inductor of 
the conventional chip configuration is mounted in a ceramic multilayer substrate, 
the good property of the more than which is the former can be acquired. 
[0188] Moreover, since the external electrode of the laminating mold inductor of 
the conventional chip configuration is not needed and only the part can realize 
the miniaturization of a component, the receipt area becomes small, and if it 
lengthens, it becomes possible to make area of a ceramic multilayer substrate 
smaller than before at the laminating mold inductor 23 built in the passive 



element substrate 24. 

[0189] Moreover, since it becomes possible to form the laminating mold inductor 
23 of many numbers in Haruka at the passive element substrate 24 rather than 
the case where the laminating mold inductor of the conventional chip 
configuration is mounted in a ceramic multilayer substrate, the electrical 
characteristics as the whole can be raised. Moreover, the unit price per piece of 
the laminating mold inductor 23 can be reduced. Moreover, possibility of 
decreasing the number of layers which carries out a laminating rather than the 
ceramic multilayer substrate which mounts the laminating mold inductor of the 
conventional chip configuration arises. 

[0190] Moreover, since the passive element substrate 24 is formed in 
coincidence according to the same process in case the laminating mold inductor 
23 built in the passive element substrate 24 is formed, even if it compares with 
the case where the laminating mold inductor of the conventional chip 
configuration is formed, a new process cannot be required and the rise of cost 
can be prevented. On the contrary, from forming two or more laminating mold 
inductors 23 in coincidence according to the same process, and the process 
which forms the external electrode of the laminating mold inductor of the 
conventional chip configuration becoming unnecessary, a process is simplified 
on the contrary and the fall of cost can be realized. 

[0191] In addition, in the ceramic multilayer substrate concerning the operation 
gestalt of the above 3rd, although the case where two or more laminating mold 
inductors 23 are built in and formed in the passive element substrate 24 is 
described, it is possible not only two or more laminating mold inductors 23 but to 
build in and form the laminating mold passive element from which a class differs. 
For example, with two or more laminating mold inductors 23, two or more 
laminating mold conductors may be made intermingled, and you may form. 
Furthermore, in addition to this, a laminating mold resistance element, a 
laminating mold thermistor, a laminating mold LC filter, etc. may be made 
intermingled, and you may form. And by this, while being able to raise the 



electrical characteristics as the whole, possibility of decreasing that number of 
layers that carries out a laminating rather than the ceramic multilayer substrate in 
which the laminating mold passive element of the conventional chip configuration 
is carried arises. 

[0192] Moreover, when two or more laminating mold inductors 23 are built in and 
formed in the passive element substrate 24, even if it is the case where make the 
laminating mold passive element of other classes intermingled, and it forms with 
further two or more laminating mold inductors 23, the consistency of the 
laminating mold passive element formed in the passive element substrate 24 as 
compared with the case where the laminating mold passive element of the 
conventional chip configuration is carried in a ceramic multilayer substrate with 
other electronic parts falls sharply. For this reason, it becomes possible to make 
that free space into a power source, a gland, or the wiring area of a signal line. 
And also by this, while being able to raise the electrical characteristics as the 
whole, possibility of decreasing that number of layers that carries out a 
laminating rather than the ceramic multilayer substrate in which the laminating 
mold passive element of the conventional chip configuration is carried arises. 
[0193] Moreover, although the case where the build up layer 20 is formed in the 
ceramic multilayer substrate concerning the operation gestalt of the above 3rd on 
the passive element substrate 24 which contains two or more laminating mold 
inductors 23 is explained This build up layer 20 may not be indispensable, and 
may be only the structure where the passive element substrate 24 which 
contains two or more laminating mold inductors 23 on the ceramic multilayer 
section B is joined mechanically and electrically with the insulating sexual 
conjugation material 18 and the conductive jointing material for corrugated 
fibreboard 19. Moreover, conversely, only one layer of build up layers 20 may not 
be formed on the passive element substrate 24, but it may be formed in two or 
more layers. 
[0194] 

[Effect of the Invention] As mentioned above, according to the multilayer 



substrate concerning this invention, the following effectiveness can be done so 
as explained to the detail. Namely, according to the multilayer substrate 
concerning claim 1 , the passive element substrate which contains a laminating 
mold passive element is mechanical through the ceramic layer, the insulating 
sexual conjugation material, and the conductive jointing material for corrugated 
fibreboard which consist of a monolayer or a two or more layers ceramic layer. 
By being joined electrically, independently of formation of a ceramic layer The 
laminating mold passive element built in a passive element substrate, for 
example, a stacked capacitor, There is a laminating mold inductor. In addition, a 
laminating mold resistance element, a laminating mold thermistor, Since it 
becomes possible to form a laminating mold LC filter etc. and ** is also enabled 
to form a laminating mold passive element in the same structure fundamentally 
with the laminating mold passive element of the conventional chip configuration 
in that case, A good property equivalent to the case where the laminating mold 
passive element of the conventional chip configuration is mounted in a multilayer 
substrate can be acquired. 

[0195] Moreover, a through hole functions as an external electrode of the 
laminating mold passive element built in a passive element substrate, and since 
that connection wire length is shortened rather than the case where the 
laminating mold passive element of the conventional chip configuration is carried 
in the surface section of a multilayer substrate, from a laminating mold passive 
element being electrically connected to a ceramic layer by this through hole, 
when it mounts the laminating mold passive element of the conventional chip 
configuration in a multilayer substrate, the above good property can be acquired. 
[0196] Moreover, since an external electrode is not needed for the laminating 
mold passive element built in a passive element substrate like the laminating 
mold passive element of the chip configuration carried in the surface section of 
the conventional multilayer substrate and only the part can realize the 
miniaturization of a laminating mold passive element, the receipt area becomes 
small, and if it lengthens, it becomes possible to make area of a multilayer 



substrate smaller than before. 

[0197] Moreover, the consistency of the laminating mold passive element formed 
in a passive element substrate as compared with the case where the laminating 
mold passive element of the conventional chip configuration is carried in the 
surface section of a multilayer substrate with other electronic parts, from a 
laminating mold passive element being built in a passive element substrate, and 
being formed falls sharply, and since it becomes possible to make the free space 
into a power source, a gland, or the wiring area of a signal line, electrical 
characteristics can be raised. Moreover, while being able to become possible to 
form many laminating mold passive elements in Haruka at a passive element 
substrate and being able to raise electrical characteristics rather than the case 
where the laminating mold passive element of the conventional chip configuration 
is carried in the surface section of a multilayer substrate, the unit price per piece 
of a laminating mold passive element can be reduced. Moreover, possibility of 
decreasing the number of layers which carries out a laminating rather than the 
multilayer substrate in which the laminating mold passive element of the 
conventional chip configuration is carried arises. 

[0198] Moreover, since it becomes possible to form a passive element substrate 
in coincidence according to the same process in case the laminating mold 
passive element built in a passive element substrate is formed, a process newer 
than the case where the laminating mold passive element of the conventional 
chip configuration is formed cannot be required, and the rise of cost can be 
prevented. On the contrary, since it becomes possible to form two or more 
laminating mold passive elements in coincidence according to the same process, 
and since the through hole linked to the conductor layer by which the laminating 
was carried out to the plurality which constitutes a laminating mold passive 
element becomes unnecessary [ the process which forms the external electrode 
of the laminating mold passive element of the conventional chip configuration ] 
from achieving the function of the external electrode of a laminating mold passive 
element, a process is simplified on the contrary and the fall of cost can realize. 



[0199] Moreover, according to the multilayer substrate concerning claim 3, 
intervene among two or more ceramic layers which the passive element 
substrate which contains a laminating mold passive element becomes from a 
monolayer or a two or more layers ceramic layer, and it is arranged. By being 
joined mechanically and electrically through the ceramic layer, the insulating 
sexual conjugation material, and the conductive jointing material for corrugated 
fibreboard of these plurality It becomes possible to form the laminating mold 
passive element built in a passive element substrate independently of formation 
of two or more ceramic layers. Since ** is also enabled to form a laminating mold 
passive element in the same structure fundamentally with the laminating mold 
passive element of the conventional chip configuration in that case, A good 
property equivalent to the case where the laminating mold passive element of the 
conventional chip configuration is mounted in a multilayer substrate can be 
acquired like the case of the multilayer substrate concerning above-mentioned 
claim 1. 

[0200] Moreover, since a laminating mold passive element is electrically 
connected to a ceramic layer like the case of the multilayer substrate concerning 
above-mentioned claim 1 by the through hole which functions as an external 
electrode, Rather than the case where the laminating mold passive element of 
the conventional chip configuration is carried in the surface section of a multilayer 
substrate, the connection wire length is shortened and the good property more 
than before can be acquired. Moreover, since the miniaturization of a laminating 
mold passive element is realized without needing an external electrode like the 
laminating mold passive element of the conventional chip configuration, Since 
the receipt area becomes small, and the consistency of the laminating mold 
passive element which it becomes possible to make area of a multilayer 
substrate smaller than before, and is formed in a passive element substrate falls 
sharply if it lengthens, It can become possible to make free space into a power 
source, a gland, or the wiring area of a signal line, and electrical characteristics 
can be raised. Moreover, while being able to become possible to form many 



laminating mold passive elements in Haruka conventionally at a passive element 
substrate and being able to raise electrical characteristics, the unit price per 
piece of a laminating mold passive element can be reduced. It becomes possible 
to decrease the number of layers which carries out a laminating rather than the 
multilayer substrate in which the laminating mold passive element of the 
conventional chip configuration is carried. Moreover, since a laminating mold 
passive element and a passive element substrate are enabled to form a passive 
element substrate in coincidence according to the same process, The rise of cost 
can be prevented without requiring a new process, since the process which 
forms the external electrode of the laminating mold passive element of the 
conventional chip configuration becomes unnecessary, a process is simplified 
and the fall of cost can be realized. 

[0201] Furthermore, since it becomes possible to arrange freely in the location of 
the arbitration of the inner layer section of the passive element substrate which 
contains a laminating mold passive element intervening among two or more 
ceramic layers to a multilayer substrate, the optimal arrangement according to 
the property of a laminating mold passive element can be carried out, and a 
circuit property can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing the ceramic multilayer 
substrate having the stacked capacitor concerning the 1st operation gestalt of 
this invention. 

[Drawing 2] It is the sectional view showing the stacked capacitor built in the 
ceramic multilayer substrate of drawing 1 . 

[Drawing 3] It is an outline perspective view for explaining the structure of the 
stacked capacitor of drawing 2 . 

[Drawing 4] It is a process sectional view (the 1) for explaining the manufacture 
process of the ceramic multilayer substrate having the stacked capacitor of 
drawing 1 . 

[Drawing 5] It is a process sectional view (the 2) for explaining the manufacture 
process of the ceramic multilayer substrate having the stacked capacitor of 
drawing 1 . 

[Drawing 6] It is a process sectional view (the 3) for explaining the manufacture 
process of the ceramic multilayer substrate having the stacked capacitor of 
drawing 1 . 

[Drawing 7] It is a process sectional view (the 4) for explaining the manufacture 
process of the ceramic multilayer substrate having the stacked capacitor of 
drawing 1 . 

[Drawing 8] It is the outline sectional view showing the ceramic multilayer 
substrate having the stacked capacitor concerning the 2nd operation gestalt of 
this invention. 

[Drawing 9] It is a process sectional view (the 1) for explaining the manufacture 
process of the ceramic multilayer substrate having the stacked capacitor of 
drawing 8 . 

[Drawing 10] It is a process sectional view (the 2) for explaining the manufacture 
process of the ceramic multilayer substrate having the stacked capacitor of 



drawing 8 . 

[Drawing 1 1] It is a process sectional view (the 3) for explaining the manufacture 
process of the ceramic multilayer substrate having the stacked capacitor of 
drawing 8 . 

[Drawing 12] It is the outline sectional view showing the ceramic multilayer 
substrate which contained the laminating mold inductor concerning the 3rd 
operation gestalt of this invention. 

[Drawing 13] It is the outline perspective view showing the laminating mold 
inductor built in the ceramic multilayer substrate of drawing 12 . 
[Drawing 14] It is the sectional view showing the ceramic multilayer substrate 
which built-in-ized the conventional passive element. 

[Drawing 15] It is a sectional view for explaining the capacitor built in the ceramic 
multilayer substrate of drawing 14 . 

[Drawing 16] It is the top view showing the inductor of the spiral configuration of 
the square shape built in the conventional ceramic multilayer substrate. 
[Drawing 17] It is the outline sectional view showing the conventional ceramic 
multilayer substrate which built-in-ized the capacitor of small capacity 
comparatively. 

[Drawing 18] It is process drawing (the 1) for explaining the manufacture 
approach of the multilayer capacitor of the conventional chip mold, and is the 
perspective view showing two or more dielectric substrates used as a dielectric 
layer. 

[Drawing 19] It is process drawing (the 2) for explaining the manufacture 
approach of the multilayer capacitor of the conventional chip mold, and is the 
perspective view showing the condition that the internal electrode was formed in 
two or more dielectric substrates. 

[Drawing 20] It is process drawing (the 3) for explaining the manufacture 
approach of the multilayer capacitor of the conventional chip mold, and is the 
sectional view showing the multilayer capacitor of the completed chip mold. 
[Drawing 21] It is process drawing (the 1) for explaining the manufacture 



approach of the laminating inductor of the conventional chip mold, and is the 
perspective view showing two or more dielectric substrates used as a dielectric 
layer. 

[Drawing 22] It is process drawing (the 2) for explaining the manufacture 
approach of the laminating inductor of the conventional chip mold, and is the 
perspective view showing the condition that the inner conductor layer was formed 
in two or more dielectric substrates. 

[Drawing 23] It is process drawing (the 3) for explaining the manufacture 
approach of the laminating inductor of the conventional chip mold, and is the 
perspective view showing the laminating inductor of the completed chip mold. 
[Description of Notations] 

L1, L2, -, L4;L5, an L6:ceramic layer and B;B1, B-2 : A ceramic layer, M1, M2, -, 
M5;M6, M7;M8;M9, M10, M11;M12, M13 : A wiring conductor layer, 11;16a, 16b, 
17;21;22;27;28a, 28b : A through hole, 12: -- a stacked capacitor, 13, 24:passive 
element substrate, 14, 25:dielectric layer, 15a, a 15b:internal electrode, and 18: - 
- insulating sexual conjugation material, 19:conductivity jointing material for 
corrugated fibreboard, 20:build up layer, 23:laminating mold inductor, and 
26:inner conductor layer. 
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WRITTEN AMENDMENT 



[ a procedure revision] 

[Filing Date] February 15, Heisei 11 (1999. 2.15) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] In addition, although these resistance elements R21 and R22 omit 
detailed illustration, they consist of resistor layers linked to two electrodes which 
face, and these two electrodes. Moreover, the capacitor C22 consists of a lower 
electrode 45 formed on the ceramic layer L23, a dielectric layer 47 formed 
through the barrier metal layer 46 on this lower electrode 45, and an up electrode 
(in drawing 15 , a barrier metal layer and an up electrode are set and illustrated) 
48 formed through the barrier metal layer on this dielectric layer 47, as shown in 
drawing 15 (b). Moreover, a capacitor C21 is also the same configuration as a 
capacitor C22 fundamentally. 
[Procedure amendment 2] 
[Document to be Amended] Specification 



[Item(s) to be Amended] 0035 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0035] Moreover, the wiring conductor layers M31, M32, --, M34 are formed 

between the ceramic layer L33 and the ceramic layers L34 and in ceramic layer 

L34 inferior surface of tongue among the ceramic layers L31, L32, -, L34, 

respectively between ceramic layer L31 top face of the maximum upper layer, the 

ceramic layer L31, and the ceramic layer L32. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0037 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0037] furthermore, the through hole 51 connected to the wiring conductor layers 

M31, M32, --, M34 and electrode M35for capacitors a, M35b, M36a, and M36b, 

respectively is formed in each ceramic layers L31, L32, -, L34. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0039 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0039] moreover, the wiring conductor layers M31, M32, -, M34, electrode 

M35for capacitors a, M35b, 36a, M36b, and a through hole 51 are made from a 

simple substance or mixtures, such as Cu, Ag, Ag-Pt, Ag-Pd, and W, Mo, like the 

wiring conductor layers M21 , M22, --, M25 of the ceramic multilayer substrate of 

above-mentioned drawing 14 , and a through hole 43. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0042 

[Method of Amendment] Modification 



[Proposed Amendment] 
[0042] Procedure -2 

This kneading object is extended and the thin film with a thickness of 10 

micrometers - about 250 micrometers of four sheets and the thin film with a 

thickness of 10 micrometers - about 100 micrometers of one sheet are formed. 

And these thin films are cut in dimension in every direction of 50mm - about 

200mm, and the sheet metal of two or more sheets, i.e., a green sheet, is formed. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0044 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0044] the top face of the green sheet of four sheets in which the through hole 51 
was formed, and a case -- a top face and an inferior surface of tongue -- a 
conductor -- it prints and the wiring conductor layers M31, M32, -, M34, such as 
a receptacle land of a through hole 51, a circuit pattern, and a components land, 
and electrode M35for capacitors a, M35b, M36a, and M36b are formed, as an 
ingredient of the wiring conductor layers M31, M32, -, M34 at this time and 
electrode M35for capacitors a, M35b, M36a, and M36b, the thing of the 
conductor used for formation of a through hole 51 and a same system is used. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0045 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0045] Alignment of the green sheet in which electrode M36for capacitors a, 36b, 
and the wiring conductor layer M33 were formed on the green sheet in which the 
wiring conductor layer M32 and electrode M35for capacitors a, and 35b were 
formed on the green sheet, the top face, and the inferior surface of tongue in 
which the wiring conductor layer M31 was formed on the top face, the green 



sheet with a thickness of 10 micrometers - about 100 micrometers, the top face, 
and the inferior surface of tongue, and the green sheet which formed the wiring 
conductor layer M34 in the inferior surface of tongue at the list is performed. In 
this way, after carrying out a green sheet with a thickness of 10 micrometers - 
about 100 micrometers in between, and electrode M35a for capacitors and 
electrode M36a for capacitors countering and making it electrode M35b for 
capacitors and electrode M36b for capacitors counter, it accumulates one by one. 
And a laminating press is performed and it is made for Ayr etc. not to remain 
between each green sheet. 
[Procedure amendment 8] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0049 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0049] As mentioned above, although the case where a passive element was 
formed in the surface section and inner layer section had been explained in order 
to attain small and light-ization of a ceramic multilayer substrate, multilayering of 
such a ceramic multilayer substrate and built-in-ization of a passive element also 
had the motion corresponding to the formation of small lightweight of electronic 
equipment in recent years by miniaturizing independently the laminating mold 
passive element of the chip configuration mounted in a ceramic multilayer 
substrate. This has appeared in progress of **** better ******** 0 f a chip size 
since the laminating mold passive element of a chip configuration was introduced 
into the commercial scene. That is, the chip size of the laminating mold passive 
element of a chip configuration has changed to L2.1 mmxW1.25mm from L3.2 
mmxW1.6mm, L1.6 mmxW0.8mm, L1.0 mmxW0.5mm, and L0.6 mmxW0.3mm. 
[Procedure amendment 9] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0057 
[Method of Amendment] Modification 



[Proposed Amendment] 

[0057] The chip size is divided into the type of L3.2 mmxW1 .6mm, L2. 1 
mmxW1.25mm, L1.6 mmxW0.8mm, L1.0 mmxW0.5mm, L0.6 mmxW0.3mm, etc., 
and the stacked capacitor of the chip configuration by which current use is 
carried out is supplied. And in chip size L1.0 mmxW0.5mm, in the case of 
withstand voltage 16V, B weighting with a capacity of 100000pF, or F property, 
about 0.5mm is realized, and the thickness of the stacked capacitor of the chip 
configuration is predicted to be that to which a still smaller stacked capacitor is 
supplied from now on. 
[Procedure amendment 10] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 01 1 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0111] Moreover, on the ceramic layer L1 of the maximum upper layer of this 
ceramic multilayer section B, the passive element substrate 13 having two or 
more stacked capacitors 12 is formed. And as shown in drawing 2 and drawing 3 , 
two kinds of internal electrodes 15a and 15b with which the formation field has 
shifted come to carry out the laminating of these stacked capacitors 12 by turns 
through the very thin tabular dielectric layer 14 with a thickness of several 
micrometers - about 20 micrometers. In addition, although the case where a 
laminating is carried out to ten layers is illustrated, according to the electrostatic 
capacity C demanded, a laminating is carried out also to dozens of layers in fact 
here. 

[Procedure amendment 11] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0122 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0122] First, the ceramic multilayer section B which constitutes the ceramic 



multilayer substrate of drawing 1 is formed. That is, as shown in drawing 4 (b), 

the green sheet of four sheets which consists of ceramic system ingredients, 

such as A1N with 50 micrometers - about 250 micrometers [ in thickness ] and an 

in every direction dimension of 50mm - about 200mm, high purity alumina, a 

glass ceramic, or a zirconia, is formed, using the same approach as usual. 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0154 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0154] First, the ceramic multilayer section B1 which constitutes the ceramic 
multilayer substrate of drawing 8 is formed like the case where it is shown in 
drawing 4 (b) of the operation gestalt of the above 1st. As shown in drawing 9 (c), 
namely, for example, A1 N, high purity alumina, The hole for two or more through 
holes is broken in the green sheet of four sheets which consists of ceramic 
system ingredients, such as a glass ceramic or a zirconia. In the hole for these 
through holes, for example, Cu, Ag, Ag-Pt, Ag-Pd, The conductor which consists 
of a simple substance or mixtures, such as W and Mo, is embedded, a through 
hole 1 1 is formed, and the wiring conductor layers M1 , M2, --, M5, such as a 
receptacle land of a through hole 11, a circuit pattern, and a components land, 
are further formed in the top face or top face, and inferior surface of tongue of the 
green sheet of these four sheets, respectively. Then, after carrying out alignment 
of the green sheet of these four sheets, it accumulates one by one, and a 
laminating press is performed, and it cuts in desired magnitude, heats further, 
and pressurizes depending on the case, and baking is performed and let the 
green sheets of four sheets by which the laminating was carried out be the four- 
layer ceramic layers L1, L2, --, L4, after removing the binder which exists in a 
green sheet. In this way, the these four layers ceramic layers L1, L2, -, L4 form 
the ceramic multilayer section B1 by which the laminating was carried out to 
order. 



[Procedure amendment 13] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0168 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0168] Moreover, two kinds of through holes 28a and 28b which function on the 
passive element substrate 24 as an external electrode of the laminating mold 
inductor 23 are formed, through hole 28a of one of these is connected to the 
edge by the side of the topmost part of the inner conductor layer 26 which is 
making the spiral structure of a square shape in three dimensions, and through 
hole 28b of another side is connected to the edge by the side of the bottom of the 
inner conductor layer 26. Moreover, the wiring conductor layers M12 and M13 
which connect with the through holes 28a and 28b of the laminating mold 
inductor 23, respectively are formed in the top face and inferior surface of tongue 
of the passive element substrate 24 which build in such a laminating mold 
inductor 23. 

[Procedure amendment 14] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0169 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0169] Moreover, the ceramic multilayer section B and the passive element 
substrate 24 are joined mechanically and electrically with the insulating sexual 
conjugation material 18 and the conductive jointing material for corrugated 
fibreboard 19. That is, between the ceramic layer L1 of the maximum upper layer 
of the ceramic multilayer section B, and the passive element substrate 24, the 
insulating sexual conjugation material 18 and the conductive jointing material for 
corrugated fibreboard 19 are arranged at a position, and intervene. And while the 
ceramic layer L1 and the passive element substrate 24 of the ceramic multilayer 
section B are mechanically joined by the insulating sexual conjugation material 



18, the wiring conductor layer M1 of ceramic layer L1 top face and M 13 of 

passive element substrate 24 inferior surface of tongue are electrically joined 

with the conductive jointing material for corrugated fibreboard 19. 

[Procedure amendment 15] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0176 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0176] First, the ceramic multilayer section B which constitutes the ceramic 
multilayer substrate of drawing 12 is formed according to the completely same 
process as the case where it is shown in drawing 4 (b) of the operation gestalt of 
the above 1st. Namely, the hole for two or more through holes is broken in the 
green sheet of four sheets which consists of ceramic system ingredients, such as 
A1 N, high purity alumina, a glass ceramic, or a zirconia, for example. In the hole 
for these through holes, for example, Cu, Ag, Ag-Pt, Ag-Pd, Embed the 
conductor which consists of a simple substance or mixtures, such as W and Mo, 
and a through hole 1 1 is formed. Furthermore, the wiring conductor layers M1, 
M2, --, M5, such as a receptacle land of a through hole 1 1 , a circuit pattern, and 
a components land, are formed in the top face or top face, and inferior surface of 
tongue of the green sheet green sheet of these four sheets, respectively. Then, 
after carrying out alignment of the green sheet of these four sheets, it 
accumulates one by one, and a laminating press is performed, and it cuts in 
desired magnitude, heats further, and pressurizes depending on the case, and 
baking is performed and let the green sheets of four sheets by which the 
laminating was carried out be the four-layer ceramic layers L1, L2, --, L4, after 
removing the binder which exists in a green sheet. In this way, the four-layer 
ceramic layers L1, L2, -, L4 form the ceramic multilayer section B by which the 
laminating was carried out to order. 
[Procedure amendment 16] 
[Document to be Amended] Specification 



[Item(s) to be Amended] 0184 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0184] Then, while arranging and carrying out the laminating of the ceramic 
multilayer section B and the passive element substrate 24 to a position and 
carrying out heating fusion of the insulating sexual conjugation material 18 and 
the conductive jointing material for corrugated fibreboard 19, the conductive 
jointing material for corrugated fibreboard 19 which consists of a conductive 
paste is made to electric-conduction-ize. In this way, while joining mechanically 
the ceramic layer L1 and the passive element substrate 24 of the maximum 
upper layer of the ceramic multilayer section B by the insulating sexual 
conjugation material 18 made to intervene among both, it joins electrically with 
the conductive jointing material for corrugated fibreboard 19 which made the 
wiring conductor layer M1 of ceramic layer L1 top face, and the wiring conductor 
layer M13 of passive element substrate 24 inferior surface of tongue intervene 
among both. Moreover, coincidence is pressurized and the mechanical and 
electric junction is made [ homogeneity and ] firm. 
[Procedure amendment 17] 
[Document to be Amended] DRAWINGS 
[ltem(s) to be Amended] drawing 12 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 12] 




[Procedure amendment 18] 
[Document to be Amended] DRAWINGS 
[ltem(s) to be Amended] drawing 15 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 15] 
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[0 0 3 9] ttz, IBBUWtcJiM 3 1 , L3 2, -, L 
34. 3yfyfffltIM3 5a, M3 5b, 3 6a. 
M3 6b, X)l-*~)V5 lii, ±IB01 4^7i7 
^X^JfSK^IJi&SSEflsJlM 21, M 2 2 , -, M30 
&U^-*-/l-4 3fc^]«lfc, MilfCu, Ag, A 
g-Pt,Ag-Pd,W, Mo ^m«sX(±M-&* £ 

[ 0 0 4 0 ] mz , 017 fcijrf-fe? 5 ■vt^MMW. 

!i. _hfBEH 1 4 fc^rf-fe? 5 -y ?x£MRO£!jS7n 

[0 04 1 ] #JI-1 

. 7Kxar^3-;^^M'Jt;Jn^T^-f-«. . 

[0 04 2] #Jlg-2 

■If)^MW<*®? I . 1 Oxun-2 5 0//mSI« 
4$CO*IJifcJP$ 1 Ojum~l OOjumgJjEOl&tf)?! 



y-yy-h£ffMt-&, 
[0043] #JI|- 3 

J¥§ 1 OjuLm— 2 5 0//mg^t04KtO^"U-y>—b 
fc. 5^5 Ojum— 2 0 0//mgJK^|S[tOX;l—^- 

WilfCu. Ag, Ag-Pt, Ag-Pd, 
[0 044] #)I-4 

X)V~*~)15 1 £ffML/i4fet0^y-yy- hO± 

x)V-*-)V5 l^ft^yF. fflf!^-y. gpfp^ 

y K^EtlSEflsJlM 31, L32, L34, M 
3 yfyffflliM 35a, M35b, 36a, M36 
hZWfcth. Z\cr>tH>CO&mmtkmM3 l . L3 2. 

L3 4Sy'3yfytffllSM3 5a, M3 5b, 
3 6a, M3 6b£0fflSfhLT«, X)V--fo~)V5 W 

[004 5] ^11- 5 

iffitffiisWftJiM 3 lML^'y-yy-f, ± 
M&tn^BfcffilSi&tisJf M 3 2M'3yfytfflttiM 
3 5a, 3 5b£^Jj$<L£?"y-yy-h, J¥§ 1 0u 

3 yfytffltiM 3 6a, 36b &tfiSE«WttJiM 3 

3 SB«Lft^'j -yy-h, Mt^TH^lSltgftJf 
m 3 4 £?fM L£?' y -y y- h emM&bttft o . 

^3 LT, J¥§ 1 O^m-l 0 0,umgIc?)^y-yy 

- h £iat: tr 3 yfyffflliM 3 5 a t 3 yry-f 

fflmSM 3 5 a ^Mra 1 , 3 yf^fffltlSM 3 6a 

1 3 yfytffltlM 3 6 a t tfftitm-h i 3 K Lfc 
f*. iici;>»±(f^> ' •, . in!',i ' i ywn'., -^.y" 

[0046 3 ¥JI-6 

wsrrvT. iz £->xmmztitz5 w^' y - y y- b £ 

[0047] #JI- 7 

5 tfc<o^ y - y y- h mm § jp^ l& 

^t, ^t=J;oT{ijDj±L^'A>, #^"y-yy-h 
rtt^fcts^M y^-sri^-rs. mzMmrn 
v\ 5^^y-yy-b^-etLm^5S v^xiiL 

31, l 3 2 , 3 yf y^fflpmfrifL 4 0 , 

S-y^XiiL3 3. L3 4^t§-tt|, 0 ^ o LT. 3 

yf y^fflism#:ii l a o & r^^^T-M^] lt ^ s 3 

yfytffilSM3 5a, M3 6a(;±-3t3yfyf 

C3UfMU ^t<3yr'y-tfffl!Sm#:iiL4 0^ 

stB^T^rini t t ^ i> 3 yfytffliiM 3 5 b . m 

3 6b ti^tnyfytc 3 2 i]fM-fl o 
[0048] ^^)J;3^S}i7 0 n^xt;j; y , Hi l\z 
SStLl.j:3^3yry^C3 1, c 3 2^ji§tL^ 
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[ 0 0 4 9 ] liLL. ^ 7 s >y ^x^iias^fi@/Mt 
? *£«S8^iiH-*. f - >y 7°ff^»JIS5«^ 

«»M§M»HW-y7°^MX(i, L3. 2mmXW 
1. 6mrai^L2. lmmXW2. 5mm. LI. 6 
mmXWO. 8mm, LI. OmmXWO. 5mm, L 

0. 6mmXW0. 3mmXtMU^t„ 

[0050] lilT, ^m^'vrmwmmm^y^y 

tat/f^lIMCol^, HI 8-020 fcfflWC 
OI*S0T& if, 018 ttfttttfl i: &£1f $$COp 

m#«£*-fi«i0, 01 giiw^imiit 

ra«fe%M§ti^m^^tW. 02 0ii^)£ 

titf- >y rmmmmma yfy^^-twmmx'h 

[0051] 02 0 testis idt. Wk^-vrm 

20 u mSS^«(^|!v «£<7)fj«{*Ji 6 1 Sr-^L 
"t, ffMMi^WtlT^I, 2 W)fti!P€ffi6 2 a. 

6 2b**si:t;wjit?v^. hp*>, aatsHwsnfc 

2 ffiiCDftiM 6 2a, 62b tf*tl?tl*<7)mtzm 
m$M6 1 Ir^tfWmS^^LT^I,, 
[0 0 5 2] .I^T'ii. ft§P€86 2a, 6 2b 

C=1/(1/C1+1/C2+ 

[0 0 5 6] 

C 1=C2=C3 = = Cn 

X% htzth, f - >y 7«t0«^Sn y t ytfoffm^* 

C = e 0 ■ e ■ n ■ ( S/t ) 
fit. e 0 :fl9K8. 8 54X 1 0- 12 (F/m) 
£ : ibPm^ 
n : »JfS 

S : FWBS6 2 a . 6 2 b^TtSlfflt 

t : ftgPtS 6 2a. 62b OO^tflsJI 6 1 <7)J¥^ 

[0057] m£mm$tixv^i--/rjfmmMma 

yfym±. ^CDf-vT-fJ Xfi\ L3. 2mmXW 

1. 6mm. L2. lmmXW2. 5mm. LI. 6m 
mXWO. 8mm. LI. OmmXWO. 5mm. L 
0. 6mmXW0. 3 mmii^N 7°fcfrMlTffi3& 

•+?-c?)Jg^.a. f--y7°^X'L 1 . OmmXWO. 5mm 



5mmmztixu6m£*m^Lx^& 
t\ mmui. mmti&^mmzfotx . a+Jiti, 
»Ji£ix§„ jar. suji, nmtmmztixuikt 

[0053] -tbx . B&mmwrtix v^h2 mm^ 
6 2a. 62b &zti?tvm&m 6 i ^ t 

SIM 6 3a. 63b ^frWFM^fl, mJlfliii£ 

=srtflaM6 2a. 62b v^tL^tLmmmmmm 

6 4a, 6 4b£^LT200«t*6 3 a, 6 3b 

aammmmwime 4 aartx^mmme 3 a cg 
ss*u -#B«ora«fii6 2 b ttiir H imse^S6 4 

b ^ L T 6 3b fcgjgg 3 *lTV v& „ iilTR# 

IX . g Oft^HS 6 2a (ilflMffif-re H - . 

4aHrLOHiIfi6 3 atj$ffi3*U f&iC#@<0ft 

gpm«6 2 bi±jfr a i€»f^«6 4 b ^^LT^ms 

[00 54] c\C0X 0 ify/IMII^yfVt 

izts^x, mrnbme i*ist6«5tf-#±<oi*iisiws6 

2afcr#I<7)rt9J*ffi6 2bi:*^fl!fig§^SSIlc?) 

3>f>t«»l^ic lfi, ±IE ( 1 ) &ti* 

til. IM#:16 1 *|BI^tfZ#@«0|*IiSl| 

®6 2 b tEMBcommm 2 att^mm^tim 

2<vay?yymn®mc 2 JJE ( 1 ) 3fc&>6* 

[ 0 0 5 5 ] * IX. f - >y rj^^)WJiS3 
*fc LTJi, i 3 L/smi-mn«3yr>WM|iJt 

1/C3+ + 1/Cn) (2) 



(3) 



(4) 



fcBl^T. BmJIl 6V. §il OOOOOpF^Bift 
'ItXttF^lt^i^t, 0. 5mmgEfc^WIS^T 

0 , ^mmzshmcommma y^y^mmztix 
<hhtnt^mmixv^h. 
[00 583 ^. m&^'yTfmrmmm^yTy 

mtmmmmtfs^i ogsor^s^-. mm 

***9SJ$^A 1 N. Jt!^€*^8gjK<7)S^im, X 
tiitB^^ 2 0 0 0 B a T i 0 3 ( f - ^ y|gv S' 

l. z\commmmm%um^2 0umm«.^mizm 
^mmzi^-hitL, mm^mmmtx. wm<^ 
mmmue 1 a£j&£ts. =sr*s. 0^^ism#:a« 
6 1 a i ^ ^^itim , mxmxinm 
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5T"fc§ 0 

[0 0 59] <fcV*T, 0 1 9 fc^SftS J; 5 MMX 
ffl^T. MiH'Ag, Ag-Pt, Ag-Pd, Pd, 

n i i^iiiftss^ ^ & s h £ m\~t 

2b£?6»f£ 0 

[0 0 60] ^UT. ftiimS6 2 atfJBjfcSirC^S 

m*as6 1 at ££5^Mj»*M)^LT»r 
*<m. mmim&6 1 a^i*&Hi st^L 

t« If 6 5 o T f- >y 7°1M X fcBJ 0 ffi LT . ftgP 
€66 2 a^'ffM§tlT^I>f^mii6 1 fc^gpmfib 

tf-f tif ^ h 2 SM^rtgHmS 6 2a. 62b tf-ttl? 

[0 0 6 1 ] <k^X\ M2 0l l Z^tllXol l Z, Mtlf 

Tivrmzm^x, z\<mmi&>mnmzAg^ Pd 
mzmmztix^z 2mm^> waws6 2a. 6 2b^ 

a ^T^I*3i51M66 2 a0^$ff|g|1K&£&tt6 
4atSSBlSl-Sfc^t, £-COftgg«fil6 2b<7)Sg&£ 

Mr H ^«sMW6 4 b tjssia-ts . m . zxmtm 
me 2 ammwmwme 4a^^u^dii§ 
ti, ^xm^mme 2 b m^smmmte 4bH 

[0062] mv^x. mmnmumtte 4a. 6 4 b& 
tMiz, c u , n i m<nx -y wots u st-fe 7 5 

■y ? x ^lM=»f 5 (*I J:3 #6 

fig 6 3 a . 6 3b £<Hl-m^j£-f 5 . ^ ^ LT , ffM 
flii^'-f 2 fli^SM 6 2a, 62b« 

L= (ju 0 ■ 6/2tt) [ 1 n (2 

fit. : mmmi2<mm 
l : mm/mi 2v>%z 

Q= 2 7T f L/R 

fit. f : 

R : ^J»#cJf7 2t0ffiK 

[0 0 68]iM;. f£*«f- vT^O^/lSM 
^tOSii^&fFJt-|>o £1% 02 lfc^ilSJ;? 

*^9gS«A 1 N, fl^*#8g«0>Sffc3*3Stf> 

iRp'Eg m^s v7xm®frt>%mmmmn 



ft 1 flit £ ^ftSS€ii 6 2a. 62b t^fl^MYm 

iS63a. b3b[zmmLx^^^rmwMmm 

100631 st. ?£*o^yT»^IJigM y^? 
*&tf*<9l©i#S;fcoVV£\ 02 1-02 3*m^x 
Wffltl. Z^X\ 02 1-02 3l$*tl?timkC0i- 

coxwmxh-ox. 02 uzmmftmb%z>mdk,<nm 
iftiKstitffl, 02 ^>i^+i '^mmz 
ft^mtkmmmztitzim^i-mm®. 02 3 

[0 0 64] H2 3t3i?Sfl.4i-5t:, flSfcOf-yT^ 

Milf mm 1 . 7X 1 0" 8 Q ■ cmOCuj&^SrSJp: 
§ 1 jit m . (SI 0 0 At mOftgPlftJI 7 2 * 

-/L7 3^rf*w^sox^ yiinmmix^ 
& 0 m*>. 7i-^i/<Mzm->xw.ftizm^x^&^? 
-ynimmfcm 7 2 7 1 zitixmrnmiz 
mmztix^&tmz, mm-t^m^nmmwmi 2^ 

[006 5]=5rfc. rt^#:Jl7 2^W4t tT(i, C 

v^tiv^. ta.. ^^x\±mmw.mi 2^5m^zm 
mLx^h^zm^hxv^tK situ 
z>4y¥7?yxuzmtxmmmm&%ti&, *i 
x. ft%mfam7 2®jfX}i-*-)vi 3tfiLfamzft 
m&yjM yivmm^Lx^mmmm^A \nzn 

2 O^HB«S 7 4a. 74b ffttlftlBtflZtl* 4 
ft*«rxyM 7;H«3t*^t-^W#:l7 2CDM1MCD 

®&&V&Tm<0mtf 2 OO^Hfl 7 4a. 74b 

tmmii§^^^ t 

[0066] fit. f7 rmKcommmj y?? 

jyy?9yxu±, wmzi^^-x.^tih, 

• o, ) -1 2 ■ o, 3 t (5) 
« :ftWm\m7 2<7M 
[00 67] tit. Qfili, 

(6) 

M*M7 1 a^ffM^So =5rfc. ISm#:SS7 1 a 
SftbOt. Ni-Znf«7x7nW4^7/; 
«I1M7 1 atffl^TV^^^EUtt, m 

<?)xmxmnik3M 7ia^ r-^^ xcws tz 

[00 69 ] <^UX\ 022 iZjpZtli ± 5 fSSfS: 
<7)l^fl:#;SK7 1 ac^BfS^fiMtX/L'-^-^ffloyv 
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x , as^a^-*-^ 7 3 izimth ftmmfam 1 2 

[0 0 7 0] 7,)V-*-)V7 3<?M)mMR 

Wiftf7 2W^-y|l ifftlS7 1 attt 
^^iSH#M7 1 aJULt^C. 
PSS*f §!Sm#:S«7 1 aOX/L—*-^7 3#fi=5:9 
;«S^ 1 9^5x;l/-^-;l/7 3&^tT 
ffi^§tl/i#!Sm*SS7 1 a^rtgPW*H7 2^#: 

[007 1] SUt, ftii*»Wl7 2&V'X^-*-;|/ 
7 3^'ffMStlTUSf^ma«7 1 a ^/DjS^LT 

«r i.. wjl -opm*«7 1 a^«ift*± 
ibh 2 1 {ziTsLtzmwrn 7 5 izm-ox * -v t*ta xm 
dklt. ?mcD^?-ycDftw>mtkm7 2Rt/x)i- 

(±, m&?tltm.#N7 1<DX)V~^~)V7 3tf»S2r9 
[0 0 7 2] <%\^X\ 02 fomz 

ftw»mi7 2mfx)v-*-)V7 3 z^i-mmfom 

7 1 VWiifamimfctmVM 74a. 7 4 b £ 

7 2 ofi±M^s^^^h^mii 7 4a ^zmrnth t & 
iz. 7 2 ^MTMommm^mm 74bc 

gSfctS. £ "5 LT\ fi€*M7 l^«;i^Tl*|g|S 
mtfcM7 2Rl/X)l-*-)l7 3 Z'U y»s 
mmti: L , ^OftlPWWI 7 2 OgJiJi&tf &T«tf> 
Mffilffi^^Wlftm«7 4a. 74b KSSg^ftT 

[0 0 73] 

[IWftl&L J: 3 fc^SiljK] ±IEH 1 4RXM 1 5 
t^$3flSS»«^t LTOjgK«^R2 1 . R2 2^ 
nyr>tfC 2 U C2 2 ^^MitLtz^co^y 5 -y 
y-x^/MSSMwm. flUff n^ry^c 2 2 £8 

ws'u ry ^/^_htfo^wfls«, dtopmfriiJio^^u 
ry wfj ry ?;wi±<z>±aM£jB 

ft, ^ti^comm, mmm. mr*9tvm. pm* 
y y -y y- b - b i/x 

? y - y y- b (i , «aawsffi<o-fe 

m^mzx^mitz. 



[0074] £tz, 3yf>fC 21, C2 20fiSt 
5 - 1 tdSSTft 0 , b ff ffiXii f ff \m a y r y^ii^- 

xmmiz&^xBfmm^mmte. >j?%<ti>2 0u 

m-3 O/zml^t^S'Sff^^ft, PmiOjl 

-f y-9-^^-r s i t awe* -3 . 
[ 0 0 7 5 ] £-*y «-W*^3yry-tf^ffM^i»^ 
ft. 35^. HMTn-tXtiSi^fril^M^BaS 
rTi0 3 ^«M*«SOSffl^§tlTUl> 0 fl 

fctz ^ y r y^ff D ^if T5r^ ^ t tmhiiX 
^S. tan^, JH»ffft^ 

[00 76] tfz. 3 yr'yy-C 2 2ZlfmU'z7'V~ 

yy— NSr w^to^' u -y y- h LT-fe 7 

y-hO««J^^X-Y^-[6]tl 0%-20%^, z 
^TlSFttRtSK^JRifil^tT, 0. l%~~5%ffig. 

vfflmmSiL. illgionyfyf^gill I 

mm2 o%-3 o%msx(±^wa±^A*97^*«56 
mfcztifzh^t^fz. 

[0077] i/i. ±IS@1 6^§tll>^Kl?l^t t 

xeyfffinzjM U)vm&>4 y???5 o ^ift 
y r ^ ^ y x l Qfitfc £5£ wt^rr s jy?99 

[0078] Wi«'»f*H^«Sfc Ltffiffi* 1 . 7 x 
1 0" 8 Q ■ mCDCu£fflV«£fil 0 0//m, 1 ju 
m, ^$1 0mm^y^"^«^ -e^-fy^"^^ 
yxUi 1 1 . 6 n Hg^T-fc 0 . M^it lOMHzC 

fctfSQfifio. 4issT"fcoT, ^y^"^^yyL& 

fflH-C&S^ft. ^^Xi±AJ^<7)Xy^ y;k^<7)*#: 

Ji^ ^ a y ¥ 9 9 <mmztix^&. 

[00 79 ] Mtt£3 OmmDX(«Omm0«ftIX 

^yXL«4^HgSfc^ , 9. fflmkl OMHztiSlt 
SQfi(44. 5SSfc^l> 0 LA>fc. 

mttz±% <mmi. t tzmmmz^tum i> a mtfc 
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[0080] ;a Ltzmmi%m^7,rU 7)V&ik<D 

mil OMHzfci3tt£,Qffi#3 5ggi:%l>!f$tt£\ 
^|§L1. 6mmXW0. 8mm, IJO. 8mm« 
f - -y 7«<7D«/IM4" >-7'7 7 fcJ: o Tjtj&Sfm ■> 
5 . * LT , f- >y rmtoMMm y 7'7 7 JilEfc/M 
^itSL. *ifit^UTii±^§Ll . OmmXW 
0. 5mmU0. 6mmXW0. 3 mm«N T^'H 

[0 08 1 ] tfc. ±fEHl 7(li§iiS3yfytC 

3 1, C32J iWt Lfcft#tf)-fe 5 5 -y y'^fllft 
fcfe^Tli, 3>-r>^fflPm#:iiL4 0c0/¥$^ 5 0 
jum-1 OOwm, JtI8«*£5~l 0 (HRt(4 5- 
7mKTftS) fc-tSfc, 3yfVtC3 1, C3 2i0 
HMEgiCfc LTiil pF/mm2 JjTFOffiLMI^l 

[0 0 82] ;<03yr^ffliW#*L 

4 0 «0Jt^H**^$ < LT t> -5 1 Mi^iayfyt 

V-yy-h etimtz-tz z f: Ji WC* ^tts SfJl 

tz , a yfytffllifti l 4 o «J¥§ m< tz 
to, 3yr>-tffflfi€#;iiL4 0t^l>^' , J-y>'-b 

mwitfhc\bi>%tL>tihi>K mco*7$v7xm 
b%&yv ~yy~hcomz ztt^xmrnzmmfctz 
b, ■t7$-y?zmb%&?v-yy~hbMzmmi- 

[ o o 8 3 ] m^x, mmnsmvte? s v?mmmz 
t5^x\*.m&& mmm t oji^ s ^ * 4 7" 

LTl^nyfyt^tlJ; 5 fc-fS Z b\±WkXl& 

wrnxfot, 

[0084] iy±c?)«fc a SttS^^rtMtt^-fe^ 
5-y77^/IS«fcBivai, S^f^itti^, B 
Mft fc-HHiius-f & ; t XUft^b^ofm 

fei>„ ^7^«o»)isg?iJ>Sffli, ft5£o«^ B n p 



ibi -iiofta^^^S'y^x^jiate^^^-rs 

iF^fc*£ #UTSffl-f-§> K/W;i'Bi LT v v^v \ 
[ 0 0 8 5] ffcfr . 020 (Itf x ii 7, fi&fe<7) -f -v 7"ff?.'[/c 

s»»£»f i>-b^ s >y77^ji»ofiji^offi 
mzimft&h hc\b. t fziSi^MMizmm ix^tz^ 
ff a a),mmmt t> Bursar? # & s zbmt^.m 
&j.±^mmM.^mmmmm6 b^o mmm 

a. 

[ o o 8 6 ] ttz. ^mmmftWiz&v&mffifflBi 

xn&mt ztimm+wz%n-tz> z. t tmmiz* 
n^hhbv^mm^hh, 

^m^bmxmim \^.mn.tzh^nz-r6 1 1 

[0088] *HBBtt, iJEWf Sifi*"C!5rSti3t fc^) 

wsmim&h zbzmbi-i* 

[0089] 

mmzmm-htz^v^m tmmz, 

% h mmmt. mmm^mm^ it mtt mmmx 
j>ot. x)i~*~}vmmmmm&Ltzw-mx 

\m&M<7) -b 7 S -y ^ x Mfr t> % h ^ 5 5 -/ 9 X M% 

b, z.c?)-t7$-y7xmmzmmLx&wzti, mm?) 
mfom w z tixtimmm ^LxwM^tixv^b^ 
^zzti^cnm^m^^xfv~^-Mzim$tix^ 
mmmmm^^mthmm^^Mb, ^^s-y 

^Mb , s -/ ^xjfgpRv'g»s^a«&mMwt; 
f^t^itfti^ b , ^ ^rr s - mmb-th „ 

[00 90 ] CicoJ: 5 tfMiIl tf^S^JiaKtfc^ 
XfiSEBW^-fe 7 5 -y 7 xJf^ ty * £ h -b 5 S v 7 xifgP 

mzm^ftxv^hzuz^ ^ *L*7%v9?3m<m 
f^bm.iz, %mm?m®Lizmmwtmm=Fmmix 
mm- 1 z b mm?b o . i* t -eo^taisgfts 
^ *m&* vym&ffimmm^bmmiizm- 
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1 0 0 9 1 ] Sris, ^KiS^SKt^SixS 
jggy^ y7?9&& 0 , soffit ^MSffifjt*^ » 

tit. *<m&ti s mmteimzti& . 
i o o 9 2 ] a*:. g»^a«^i*i]t§tLi.»iiMS 

til fcfc , f£*0^ -y 7«<D 

[ o o 9 3 ] ^ %mm?m&izftmtimmm% 
mmwz, mmcommmcommmzimi-i^yr 

izt mrntzK&t:^ znwmmtf'hz < & 0 , 

[ 0 0 9 4 ] t tz, wm%wm?A<%wm=HtiK£.ft 

m^mm^imn^m^b^zmmmmmzm 
m-tit^tbtmi-it, mm^mm^M^nm 

tut- 0 t}it^<oiiJisgijw^^g«w^ 
mmzmm-i z. t mmiz* 0 . wmm&&fo±.-t 
h tmz. mmm%mm=r<v 1 imtz 0 

wmTzmm-m. m-oimiizzixmmizgmm 

=Fg$L*mtf-h Z b tfflmiz* h tzsb . Wh<m- -y 7 
[ 0 0 9 6 ] 1iifc^»MMS»S^&|5l-OXg 



[00 97 ] tctS. XIBff^ISl tz&i^mmmzti^ 

x . smm^mm^z t> f t -y tji^im § ^ 1. 
±.m&ztii b> f r -y rmnmt. imm^ti 

VSil2»*^ffML/i|i-JiXttM4Ji0^7 s -y ?x 
^ £ fijt-f £S»SI?«fc . Ii»t7 S -y 7XJ1 
[ 0 0 9 9 ] itOj; 9 tff^I!3 fcflRS^Jf S«ti3V^ 

mm. usmizm&ztix^z z t izx o , 

s^iis^ mm ixwm-ti z t mmx-h o . 
^<7)^t»ii^ij*^ £^*^f - >y rjgtt^wjisg 
t z b tf*mrc$> 1 

m^bmcD&mmmm^tii . 
[ 0 1 0 0 ] ttz. ±fmmiiz®&2>mmfom& 
bmmiz. mmmt ixmrni-i^-^-Mzx^ 
xmmmmm^-^yi ytxmmznmwzmmz 

/hs < -r s nrm*^ t , t tzgmm^mmzjfmzti 
mmm i gmm=F<7)mmiz±mzi&Ttifzisb. 

1 ffl^fc 0 <7)Jtw®M l . «*^f - v mm 
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mm^mmttm-coxm^ ±^x mmzsmm^mu 

wm=f- * m-nTmt x^x mmzmfctz - 1 amm 

nxax vemrwm&tih. 
[ o i o i ] mz. fflmg.mmttftm-&%mm=F 

mmmmmvimvmmz i emsm^s z\ k mm 

5 t ft , »M§MSH^#ffi:JS t fcESEMfc 
[0 102]tt>, ±1211*11 1 X« 3 fc«S^fflg 

ksb 1 *ttmtz> z. k mmxhi, mnmrnm^y 
T>^co^smm^mmz,m^m§mnM i x t 

[ o i o 3 ] ttz, mm^mmzmttmmcommm 
mMm%mmT^M~£tix^&c\kmmx°fo&, 
mnmmm<mmm^>?>vkmtm<mmm > 
f ^mm^mmzw^^xfm lx «, ±w m 

[0 1 04] UllBtlW^ 

?7>v, xmt^mzm&LxmwLLxh 

[0 10 5]^, IMifl Izt^mMMlztitf^ 

A 1 N, S i N (S-ftS*) , ^L<i±^3-^i, s 

x« ^ *l h cou-sfammki-h y u - y y- 1- 

[0106]it, ifBIMlI 1 Xfi 3 fc«6£TOR 

&f^-r, mmm%mm^mm-mm^mmmk 
ixa. *7$>y?xmt®. f]"yxn. -74 ? 
b«, x\iM\mmmv^fix\^hc\kifwm 

xhh, 

[0107] it, ±iEtt*ii i x« 3 \z\%h^mmm. 
iz&ux, mmm&wt L-ctt, mm&tfyx^ # 

IM 5 b\ x^yftfflt, Xar^S-f, *7^5S 
A 1 N, SiN, ^U<fii ? /1'3— ^L< 

[0108]^, ±IEIf*lI 1 X« 3 fc&S^JfSSt 
fcijwr, LT«, Cu. Ag, Ag- 



[0109] 

[^OHJfiO^JJ J4.T, S&ft0ffi£#H§LWi>, 
(Hi o^M#J,) S l \x#m<nm l ^WBEicf^ 
flSH&BrHHT* 0 , El 2 (±0 1 5 S v 9 x^M 

mm^m^titzmmm^yTy^^mmmxh 
0. 03tt@2to»JianyT>-tfo^ii&lFJt-|>/i 

#><»mmimc$>z>. 

[oiio] miiz^ti&idiz, *7$v?xmi 
mfyt>%i4mco-t7$v7xmLi, L2, L4 

h. ^IX. -e^-b^S >y^XJiL 1±H, t7^7^ 
XfLl, L2H, t7i -y^XJlL2, L3i, , -fe 
55-/^XJlL3, .y^XilL4T 
ICtl ^tl^'tlM»«llW#:iiM 1 , M2,-, 

LL L2-, L4t(i, m^fLlSH»#:lM 1 , M 
2, M5CiitS«t^/^-/H 1^'ffM 

[0111] tfz, ZC0*i7 $ >y 7 X%M^BC0M±.m 

■9- 1 2 £ flis LT g»*7SIE 1 3 tlT V ^ 

So LT, ;««ilnyf^tl2lt H2S.VH 
3t^Sfl.4J:afc:. MitfJ?$ftxtm-2 0/xmiSJK 

tf-ftlt ^4 2 15a, 15b 

[ o 1 1 2 ] ttz. mmzmztitimnmi 5 a, 

1 5 b ^^T"^OM»;(i, LTW^ 
S 2ffl^x;l~^-;H 6 a, 1 6 b^tt^Tfc 
0. ;ilt2SIWX/K*-/H6a, 16bt»Jf 

tmz%-tft®nmi 5 a, 1 5 b^mmcsiis 

fLTV^S. HP^, fy1J^H-#Ji^^mSl 5a{i-^j 
<^X)V~^~)Vl 6at^3^ Z#S<7)^€S1 
5 b(iffi^f(7)x;b-^-;b 1 6 b tfSM$ti, IilTp3l8t 
£LT. SiMSOF^gpmSl 5 a(±x;b-^-;H 6 
afc«£3*U «^#@<7)^m«l 5b(i:x;b-^- 
;n 6bt;SM$tLT^I> 0 ^i&S^SSl 3t; 

[0113] it, Lmmm^yf y^-i 
m^x^h^mm-WKx 3o±hswth^(±, 

^'tLX;b-^-;b 16a, 16b, 17 tdtisTf SfflU 

to 1 14] it, j t7$v7x%mmBRv%mm=p 
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i i x mmmmnmmzmszfix \,*i.w*>.*? 

5 -y 7 x^MUB (vm±.M(V-t 7 5 -y 9 XM L 1 1 3tt 
fS^SiU 3 fcOffifctt, 1 S&VWffi 

mmTsm 1 3 1 isizx ~> xmmmz 

»#;JIM 1 iigiJjS^SK 1 3Tffi«fflf!«WiM 7 fc 

^'wmttg^w 1 9 iz£^xn%mzm^tix^&, 
[0115] tfz. mm^mmi 3±u±. mnm 

§twm-100// mSI« b/l/ H 7 -y 7Jf 2 0 #Jgj£ 

uj^sk 1 3±ffitosig»ftJiM 6 t^iiag mt 

lWM<0X}i~*-}U2imM£tLXV^ o ttz, b" 
^h'T 7712 o±H«i, ^^MS^-X^-*-^ 

2 1 t^iimff^-rsieis^ft/iMs/jwsixT^ 

[0 116] ifct, iJEHl-H3t^Sfi.4-b5 5 v 

tx&mmmvnmmayTy? 1 2 £«TM>#i? 

flffiBfcffijjS-rS-fe^S'y^JiLl, L2,-L4<7) 
Wftfc LTii, #!l;t(fA l N, SWKT^Si-, 
b?$>y?, Xii^n-T^cOb^S'y^X^m 
ffl^S. EUHMML M2, -, M8, mf 

X)V—fc—)l 11, 16a, 16b, 17, 21 OfflSf 
tLTii, fllitfCu, Ag, Ag-Pt, Ag-P 

[o 1 1 7] a*:, siinyfyfi 2«imn 

Wtfgii^A 1 N, J£R«*s#8gU&?DS i N, X 
\tjffiW¥&2 0 0 0gg^)BaT i 0 3 f«t7 5 >y 

gP«Sl5a, 1 5bfc ttii, WiifAg, Ag-P 

t , a g - p d , n i m^mmtm®frh%&mm& 

[0118]^, *fi»l4ffi^Wl 8fc LTii, 
T^^yFy^y' 7;^^fi^M?^i^Xt 

y^ y x% zmmmm z&mm^- 

±IEOb75 >v7XML 1 , L2, L4i;|5]tb7 

xvitm^xhxw zemm&miaiL 
xm xm^^hwrn^-xv^m^h^zM, 
b^ s ■vtxmmm^Mm^mm 1 3^mm 

i o 1 1 9 ] at, wmttg^wi 9i±, s*wfc*a 

Nj W L X ! fir . ',|d T ^(*ilMl, M2, M8^ 



11, 16a, 16b, 17, 2 1 fc IHIS 
wiMS^Mt^tifltJ.l.tft, Cu, A 

g, Ag-Pt, Ag-Pd, W, Mo^tOJp.#cX(ife B t 

^mT^a-jmcommz^BLtzmn^-xv 

[0 120] ifz. \zj\,VTv7°m20<7>Wmi:LX 

[0121] H 1 t^»JfM3yry^& ftji 
Lfc-fe^S >y?X^JIS$^)l©i7n-feX£, @4-0 

lotiinyfyt ^^jtL/ib^s 'vtx^msm 

[0122]^, siob^s v?x&mmfc%mm 
-th^^vtx^nmBmmit'Mo. hp*>, H4 

(b) fc^SftSJ:^ f£*i«077i££ffl^T, 
fylRif J¥S 50//m-250/^ mf^, jg*Shf& 5 0// 
m-2 0 0x(mSI(OA 1 N , SM^T^S^, JfyX 
b5 5 -y ^ , X(i^r?-7^<7)b X^^ 1 

[0 123]M^T, ^tL^4fe^U-y>—bt, 
Mitr^tS 50/im-200jU m^CO^COX^-^ 

urn. &mzx&ijm. xms-ymm^ims* 

Cu, Ag, Ag-Pt, Ag-Pd, W, MofWf 
[0 124] M^T, ^64tfc<0^U->'^-h^U 

o, x4-^-;n i<ostt5yb\ ien^°^-y, SP 

p q p7> K^<7)ffifIa»*JlM 1 , M 2 , M 5 £*tl? 

§t-fflif^s 0 -f-LT, ^ti^4feo»)i$ti^y- 
yy-f^Ji^L, ^tl^TiiJnilLT, ^"u-y 

4ft^»M§tL^^y-yy-h^4)i^b^s-y 

^ILI, L2, L4i:tl.« ^Ot^tO 
Mfi£?SS«, Witf A 1 N^SMST^S^-^^WSfc 
■ts^tii 0 0 0— 1 3 0 0°CtC^L, ^-t7 
3 'y^^«fft-fS^-tt9 0 Ormifltf&dft&o 
;^LT, 4JM^b^5-y^XJiLl, L2, -, L4 
*W § tL^rb y 5 ■/ ^ x^ifgP B ZlMtZ . 
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[0 12 6] &V>T\ 04 ( a) fc^£il£J;dfc. ^ 

113^M«„ BP^, ifBHl 8-01 9£fflUT 
I^L^^*^^rt|5l«tLT, MltfTfr^. A 

in. s^ssl x«BaTio 3 1^7 5 7^1 

-2 0//mg^#ft^l«fcy-MtL. jiS* 

^tmizmtx. sffi««^wt^ ^l 

EPffl}££fflVvt, ^JiJfAg. Ag-Pt, Ag-P 

d, Ni me&mtmtmfr ^ % § mw&^-t. 

mt&. dy)fc#. ±IEH1 9^$tLl>^fc|5l« 

£>LT. 2Sii<7)|*liimffil 5a. 15b£jft£tS. 
ft§limSl5a. 1 5b^ffMi-S^ftfcLT 

[0127] l^gHmS 15a. 15 b^ffMM 

^ 2 a^^pmfta^^sstws^ l £ 

T^t^H-f S«^^«fc 3 fcf-yTTM -y h"f 
tffclM Xt* >y h LT. W 1 4 

^kisi^sm 1 3 sifistj . (tot. ; wsiamE 
mi 3tii, asftfafBfttiv^, ffMttJ^imTv^ 

2 ffiiCDftiM 15a, 15b #**l<?)flfS*fMI 1 

[ 0 1 2 8 ] £tf>3i&*7SIE 1 3<?Mfe<?M 

Xlk*-;H6a, 16b. 17*JgJ^t4. 
dy)L # . X/I/-*-^ 16a. 16b(l fSttflsif 1 
4^tTSSt»Jl$^TV^rtamffil 5a. 15 

b m^^commmmm lt& o . c:<^jn«iif£ 

Srf ftSSIMS 15a. 15b *tfftfflSStSSt5 

5a. 15b ^«JIffiB§fc£ V ^T . M^H'WIOftgP 
mSl 5aiix;K*-;H 6a(;iIL, ffiic/lOF*] 
gBttHl 5bli*;l^7t?-^16b£Sail/0*4. 
[0129] do LT. amilMHHLT 
rai«15a, 1 5b^StHJi$5fX. dil^W 

Mffiit^ ^-t^ms i5a. i5b i^timcx^ 

-*-;H6a, 1 6M;SfeL. Z\ilt>X)V—fc~)V 
1 6 a . 1 6 b^hSUmfigO«|gS:Sfc-tmfflOgtl 

in yf>t i 2 £g»jsffs« i 3 izvmixmm- 

—ib—)V 16a. 16b. 17 teW&fr&W&MfoMM 
6. MlZZilZtlffiStf-h. 

[0 13 0] &UT". -fe^S v 7 7^MUBb%.mm^- 

mii3t<?>wm. mmtzwrnm?, m>. 05 



H)f^ffi^ftiiMi^ffiffi§^i ) ^p^&ia(tT. ffi 

^ttffi-^Wl8^ffM-ri> 0 Hflstofcfi. MaH'TA^ 

[0 1 3 1 ] M^T. ^t<^7S -y^AjfL l±ffi£ 
i5(t&tt8ffl££:tf 1 80^Pi5t^Ji.(fEPSiJ. stf-yr 

^ yymnnmnzx o . wntts^f 1 9 £ isaiucffl 
^#*MMitgM$-ttTffM-rs 0 a^tii. mi 

(fCu. Ag. Ag-Pt. Ag-Pd. W. Mo^tO 

[0132]^. ;5 L/i»ffiff^W 1 8^wmtt 

9tow4^ftfts^^tt. ^oe^istfc 
oik am t la a i ^ . wmtte^w 1 9 tows t l 

1 . m 7 ^ t ^«y)»#«£«f § d t £«t$> 

a. 

[0 133] mblZ^Ztl&ZolZ* -fe^S'y 

9 x^w&vh^imi-mx 1 3 fc ^F^^fiatiii 
t^ji^i. . * lt . 1 8at/3mtts^ 

*r 1 9 4 0 0 °c~ 5 0 0 "mmztmxxmm 

iitt^-^bi^^sittti^i 9^^t§^ 

So <! 0 LT. -b^S >y^X^lg|3BC0fl:_hlO-fe7S 
7?mi i:^il*^*^l 3 fc *H#^ISIt^SS 

■^ftSttStett 1 8tct -3 r aifiswtsf^-r s t & 
7^il 1 ±B«oiEiBsaf#cJiM 1 

i^SIK 1 3 Tffly)ffiit»f*JfM 7 fc ^ M#WSIt^S $ 

1 9 ti; -5 T«^Wt:ffi^-r S . £ 
fc, l»HttjDj±LT. fOSWMV'€^=Srfi^£% 

[0134] &wc, H7t^$^S i 0 SKiS^ 
SKI 3±tf'^K7-y7°Jl2 0£ffM^I>o M 

^tiosws^s^i 3±mizmLti&. mmit*? 
s . d 0 lt. mm^&m 1 3 _ht b> k t -y 

[0 13 5] M^T. 1/— 9^fc«t0b>F7>yTJf2 
0tlSI«X/^-;W^J^PL, d^lA>OA 
;l/-*-;HH<7)>AtMA«'A -y^f. btoM 

X^°-y^^£ffl^T##:£afeii^. g»s^a« 
1 3JiffitffM§^T ^SKil^EflsJlM 6 tfiimt 

[0136] £tz. VA>VT>y7M2O±mi£$fcM0) 
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[0 13 7] ;7ji;5tLT, JJEO 1 iz^titmm 

mti. 

[0138] M±<7)Jl o t+HWItiWf, ^55 
■y 9 7 ^JfSK B «JFM i: li3fc£fc , f£*<7)f >y 7®tO 

>-t>^1 2£Sf»»«l 3tft}tLT^&L, * 
Of£t, ^OgiJjS^SKl 3£-fe?5 ■y^^^/fgPB 
±t»ftf#1?# 1 8&tf#1MH&N* 1 9 SrtfLTS 

x^iiast^iiSii^Mi^/ia^yxV-f 1 2to 
v rmwrnmrn a y f y^otf t* t iw^iyff^ttt 

St, «JfSr?>r> 
■9" 1 2 ^TOtit^^Srf ftgPtS 15a. 1 5 bli-tfl 
*K\,zm&thX}V--fc-)V 16a, 1 6 ht^h^Pt 

tmmmt ixmmi. sm*^mn 3^±mmr 

K7«y7°Jl2 0t7)X)V-*-lV2 1 ^-te? 5 -y 

[ 0 1 3 9 ] ifc, ssmmRi 3£?mztiiwa 

I3yf>ti 2(:li, ^*^-y7W^HJiS3y 

fyy-mmnmtt&mt L^-et^, *<wtim 
m^Amt* mm-h z 1 pxz ttz^, wmi 

Wi^b § < & 0 , 3 1 (ib 7 S v 7 7, #HS«7)Hlt 

[0140]*/:, f£*^f^7«OffJiS3yf y 

< toiwilln 1 2 £S?1»7« l 2 t0 

Z$\t^hZbtfX%h» ifc, flinyfyfl 
2 ^ 1 \mtz 0 0#fl£fg« $ ^§ ; § . t 

tz, i*«f77it«lIl3yf>t^SStS^ 
7i7 77^-JiSSi; ^h^^MMthMWiW&^t 

[oi4i] st, gft^asi 3\zmsii&m 

t j^t s & . at; , mm^mmmzi yf y-r 1 2 £ 

rmvtnffim? y^yv^mmmmmh-xm? 
7mt?£hz\tfrt>, m^xixMfmmt^tix, 37 



[0142]^, ±fEfg 1 «^IMMS-fe7 3 >y 

^ifiistfeuTti ^§i»s«i 3tzmm 
commmziy"fyy-i 2^^mtxm^Lx^^^^z 
^xm^x^htiK mL&MMM^yfy^i2<^ 

5 - 1 i>-%m?s>&. mnmmiwmmmzi y^y^r 
1 2 tmzMMimmmmj yy??*m&z-£xB$L 

*JfSLC7^7ff^££^TffMLT 

•mmmm^mm^mm-rt^y s -y ^x^iiaKj; 
[ 0 1 4 3 ] t/i, g»s^a« 1 3 tss^«JiM3 

yfyfl 2^rtiiLTffMLTUl>^, SWiSm 

fflomJiS3 yfyt 1 2 t4±tffios^»iissij 

5 .y ?x%wwmzm mm-%hmcfh t , s»* 

iST-rs. ^'7y 
h , xiift^ffcDietix ij 7 fc -r h z. t mm 

ZIX. z\<7)z\bi,z£~>xi>. £#bLX<nV&m& 
Zfo-kZit&ZltfXZ h tmz, f*^)f77» 

[ 0 1 4 4 ] i fc, ±faH 1 ^SBgJBtfli 5-1:7 5 7 
^x^MXSttjv^ti, MiMli^fytl 
2 SrftjfcLTV'i!) SUl^SS 1 3 ± t h";k K 7 -/ 7°J1 
2 0^ffM§iiTUl>iI^to^TlMLT^I>^, ^ 
<7) b";U H 7 -y 7°J1 2 0 (i^I<7) fcWU4<, -fe 7 5 -y 

7 x^iiii b jit wiow^sn yf y-9- 1 2 & ftH 
tT^ssii«^a«i 3^«sfs^«i smrnm 
Gm&R 1 9 1 i oT»wmvmmwt®^$^T^ 
s/ittwi«3i'c*oTt t j:^. }it, gfts^a 

« 1 3 ±t \ztV V 7 -y 7M 2 0^1 MtHmtfLZtiZ?) 

xm<, mmm&ztixhzw 

[0145] (£2 commmm ) a s 2 ^ 

t ffi S »MS 3 y f y -if £ 1*1)1 L -b 7 S -y 7 
7^JiS«£ ^t-ffiB|ifHST"fe !> „ ^fe , ±f EH 1 ^ 
H«9^B<O0 1 -El 3 -fe 7 3 «y 7 7^JfSK 

comfmmkm-^mmam-co^^m^x . mm 

[0146] Jiiami cOUffiff^Jtfc^Ttt, ^7 3 -y 
77JiLl. L2, L4^'»Jl§tl^-fe7 3 v77 
#MiIB±tWE^»ilM3yf y-71 2 £ftfjLT 
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h 7 v rm 2 o am&ztix \*&(7)£*tLx. ^mmm 
ma. men* ? s ^xg^Mistis*)®;!^ 

[0 147] l38fc^3*l£J:-3fc, 
$to>&&S4Jf<7>-fe7$>y?*JfLl, L2, -, L4 

!>„ LT, ^O^S-y^XjfLlJiffi, -fe^S-y? 
XjfLl, L2Pb1, t7S7^XiL2, L3Tb1 -fe? 
5-y?XJlL3, L4Pb1, S^75 7^XlL4Tffl 
amil»l»lMK M2, -, M 
5tm&ZtlX\i&. ±?Z, Z\tit>C0-t7$-y?xmL 

1, L2---, L4CI1 ^tLmffi*l#*HM 1 . M 

2 , ■ ■ ■ , M 5 tgfiirf 4ffiRm;P-* -/P 1 1 

[0 148] ttz. ^y^y^x^m^Bi^m±m^ 

■fe 5 5 V 7 L 1 ±£{i , lti«lll3 > r > -9- 

1 2£ftl!LTi^iJ*?MU 3#7B?j&£*m-> 

s . - ^)»JiM3 yfvt i 2ti, mm i o^jtmi 
20 u mw&mmm^ «it#i 1 4 ^ l 

T, ffMM^WtlT^S 2ffiiM§lMl 5 a. 

1 5 b mmm.MLx%% h^xh o , ;<^flw»® 
mi-mmm i5a, 15 bji^iswifc LTUfg-r 

h 2WmX)V-*-]V 16a, 16b t^tl-Ttlffisli 

iJj^SlEl 3CMS*ltU5^*-;H 6 a, 
16bSm-*-/H 7£*^fSBB&SUSffcJiM 
6, M7^'ffM$3flTV>S 0 

[0 14 9] ^c, ^OSMH^l 3_hfc«:, -fe? 

etmm^ti. ^y^y97^mm^2i:m^Lxu 

5. LT, *«D-fc7$>y?*JlL5_hBD, -te^S-y? 
XJ1L5, L6P B 1, SV'^7S>y^XML6Tffifc(4, 

^ ix^jfiMWioienw^M 9 , m i o , m 1 1 m 

j£S*rO>S. Clil£>2JiW?7 5'y?XJlL 

5 , L 6 tii, ^fimffillWfrMM 9 , M 1 0 , Ml 
1 (Cf#lit-§#li*0^-*-^2 2&BtfLZtlX\* 

4. 

[0 150] -b^Sv^^WaSBiaV-fc^S 
>y?^MUB2 kc\tlt>2KD*k7$ >y7X%M^B 

i , b 2W\izjmLx^z, i %:mm^MM i 3 ta, m 

-f* nefiffi^ f? ft 1 8StX»mttg^« 19tJ:o T« 

^Jfgfi B 1 C0M±S(O^ 7 5 «y ? Xjf L 1 t gMBfrfS 
« 1 3 fc c7)P^MX§i!SM« 13fc^5-y?X^Ji 
gBB2«;RTJiO^$ v?XJiL6fcO|ifcfi, -tft 



ifgUB 1 <0-b 7 3 «y ? X* L 1 k SMm^MM 1 3 k ft 

mm&m i st i ^Tuswtff^^ii, *7i7 

?xJfL 1 ±H^lSHW*ilM 1 fc^KiS^SS 1 3T 

hom 7 fc 1 9 \,z x -o xwrnizmsz 

^iTl^tftt, SftSH^fU 3fc-fe?3 -y^X^Jf 
nPB 2 £0-b7 S v^XML 6 k fffflffltg&W 1 8 fc± 
^TSSWrfcgf&SfU SKlS^SSl 3±HOM6fc 

-b 7 s -y ? xm l 6 TffioieiawfriiM 1 1 k amw& 
m^tti9te£-oxn%mzm^tix^&. 

[0151] mz. ±MEM8l,Zw;ZtL2>-b : 7$v?X£ 

m&mmmmma yfy^t 1 2 ^^-rs^stffi 

[0 152] ■fe7 3'y^X^ili5B2&ffiE!c-ri>^7S 
7?XfL5, L6tOWf|tLT«, Jz7$>y7X^m 
gPB 1(7)^9 5 v^XjfLl, L2, ■■■L4fc^I#t, 

M^«'fcA 1 N, ft!£m7;PS7\ ^t 7 i7^ 

St. SM»#:iiM9, Ml 0, Ml 1 mfXlV—fc-)V 
2 2CDWMZH, StMVMlMl, M2, M7&V 
W-*-iHl, 16a, 16b, 17t^t, M 
iifCu, Ag, Ag-Pt, Ag-Pd, W, Mo| 

[0153] laSfc^miSnVr^^^ 

i ltm^ximti. 09 -hi mm-f 
*in 1 yfvti ^ Lfc-tr 7 s «y ^ x^m 
mm^mmru^x * tm-titz^ximmmxh 

[0154] imm 1 commmmcom4 ( b > t 

^§^^t|5l«tLT, H8<7Hr:7 5-y?;^Ji» 
«^«-r^^7S-y^X^ii^Bl^ffM^ff3. BP 
t>, 09 ( c ) i'Jt, Wilf A 1 N, 

JgT/1^57", *7^7i7^ Xii^r?-r^O-fe 

(r>x)v~^~)m^yK^mnx , c\tit>x>u~*~>im 

CDftlzmniCu. Ag, Ag-Pt, Ag-Pd, 

w, m o m<v%Lfaxte.M-&m> mmm^^x 

X)V~*~)V1 1MU st;^ii^4ftc?)^'U-y 
*-;n l^ft^yK, fflfi^-y, gPp^^y^^ 

COlSt^fttJiM 1 . M2, M5HWSf 

itv^T, ,i^^4Ko^" | j-yy-b&f4^i9^ 
t«:±TJi»a**±{f xwtrvx 1 \ pjta^^^ 
stwifL, mzumi. ^izx-oxam&ix. y 
v-y\s-ynzm£th^A y^-^^L/tfl, ^ 
j*^frv\ 4f^«)i§^^u-yy-b&4Ji^ 

75-y^XJlLl, L2, L4ki-&, ,1 0 IX . 
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;*lif>4Ji«D-b5Sv^^«Ll, L2, L4#H 

[0 1 5 5] £<94Jf<9-fc5 5 -y ^XjfL 1 , L 

2, L4MmzWM^tltz-ty^ -y^X^m^Bl 
ZB&i-&$&tmffizLX. 09 (a) t^StLSi; 
at, MHZ A l N, S*asr;I^S^-, ^7^5 5 7 

5 , L 6^Jitm«$tl3t-fe 7 5 -yt ^mUB 2 £JB 

[0156] <?^X\ mm 1 ^jltt«7)04 ( a ) 
^$tl£ii^i:|5l«H;:LT, 09 (b) £tt%tih& 

^dcSi»»H3yf>ti 2£ftjiL-O^S!t 
!t^s$u 3^fig-ra. sp*>, mtrr^s^-, a i 
n, mwm, xi±BaTio 3 mco-t7$-v?zm 

«$copm#Mt, M^'Ag, Ag-pt, a s 
- p cl n i m<o&mmt®ij>t>%&®m&^-A h 
zmmimmfcmmmz'ft, ltewjlt, mm* 
mmmzmmm^Thtz 2 mmomnm 1 5 a , 1 

5b£ffMUd£, ^tl^ftgPttHl 5 a, I5h<m 

mmitf-rtrf: 2 mmcommmm^mzmmm 

U MizmtL. v9x&m8[B 1, B20*§ 
§ fc*f JS$-ttfclM «y h LT , i$lK#ff 1 4 com 

Jifrc-^sMi^sin 3£jfm^i>» rn^x. z<v 

a , 16b, 17 £JFM^I> . ,1 3 LT , -ftl-TtlfM 
*Wl4^tTaaMl^rta«Sl5a, 15b#£ 

a, 15b ^filftlCX/V-^-^ 16a, 1 6 b £ 

£«u .rtLJox^-^-^ i6a, i 6 begums 

^fflfgSrS^ltlJiSn yr>tf 1 2 £ 1 

3fcrt*L-nEJj&ts. s«?i!»»U3 

OiH&VTHt , 16a, 16b &£« 

-f SIJi&SSEflsJlM 6 , M 7 Sr itL?mmi-& , 
[0 15 7] &V>T\ ■£7$v?Z&m&Blk%Mm 

mfflfczm. 01 ot^ixsiat, 

S.y^X^jfiiB l^gJJf«D-tr7S«y?*JlLl _hffi 

t, FJrS^lSHWfrilM l £Sfffi§-£l>iM£iHt 
T , «KfS 1 8 UciL la) t < -fe 5 5 >y ? 
XjfLlJiffitfe(tSffi^tttf^l80llPi5t, $ 

mtts^w 1 9 itiwmmmm 1 tsass-tft 

JftO^ 5 3 -y ? X Jf L 6 Tffifc, FJtSOieHWfr^M 1 

i zm&^mni$itmx, wmmswi 8 m 

iSUfi IMt<^5 v?XjfL6THfc£ftl>*ft 

tte^w 1 8 com pant, wffis^w 1 9 £®m l*; 
mssffciM 1 1 mm^x&f&tz . 

[0 158] &^T", 01 1(^§W J; -fe^S 



•y ^-x^JiiiB i i 3 1 -t? s «y 

m%B 2 k m^imm ix imzmmtx , mm. 
i satA'wmtte^w 1 9 &jD^ifit-i> t * 

~x vfrtehmm&s&tt 1 9 £*nnh£-tti, . ^ o 

LT, -t^S>y^X#JfgPBlS.^7Sv^X#iigP 
B2Mm=M-fe^S'y^-X^jii5B 1, B 2 fgjtj*^ 
TUS^iJiffSSl 3 

stffit-s-tt i sm/mmmi^ 1 9 1 i -> tsmws 

yWCS^tS. SP*>, -fe^S'y^X^JlgPBltO 

gjjfo-b 7 s v ? x Ji l i h %mm^£m 1 3 1 ^ ^ 

5 -y ^ -X^ HgP B 2 ^ JiTifO-fe 7 5 -/ ^ X Jf L 6 f: £ 

1 t g«)^SS 1 3 TH^lSHWfrilM 7 £ 
f«:M?«lltt«^ l 9(:J:-5 T«^Wt 
®0r I , StDS^SK 1 3 ±ffitOieiSW#cl M6H7 
S -y 9 XJ1 L 6 TM^ldH»*H M 1 1 k % Zcomzft 

mttmwm&tt 1 9 1 x r> xmmizm&ti . 

[0 159] i<0i-5tLT, ±IEI38t^§^SWJf 
13 yf^t 1 2 £ ^ Lfe-fe 7 5 «y ^ ^^Jf 

[0160] JjLh^i 3 t^aBKBt ifLtf. 

•/itfMa > ^> ^ t m^mzH -mmwko) 

WMm3>Tyyi2t:%mm=FMMl 3lzmLXM 
j&U *<oat, c:tog»*^a^i 3H7v^x 

^M%B 1 , B 2r B 1t^4$^T«ttf#^tf 1 8RV 
BWim^tt 1 9 £^LT«»S.V'€mS^Jtfg^LT 

^ h z k iz x *) , ij an 1 commmmm^ kmmiz^ 
y-»n 2^)#tttLT, v^x^iiSSt 
mmmmni z t &x^ &.mz, znkz.nm 

m^yfy^l2ermmWk^j:i-^m 5 a, 1 
5 b(»^a(;gItU/^*-/P 16a, 16b 

&^w&t>wmmk Lxmmt, mm^mm 3^ 
imxxrmkm&tLX \> > h wmmm e , m 7 ^ 

^LT-fe^S-y^X^JfgPBl, B2^ffiH*#;iiM 

1, mi 1 t^LT^s^ttio, Wk^^rm 
[ 0 1 6 1 ] t ±iesi 1 ommBmom^k mm 

t, ^16*^*^1 3 trtUS^SIM^ayT^fl 
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< ^aoaiisn >f>t 1 2 ^giuis^a^ 1 3 urn 
£ ft± § s z. t , HJIS^ yfyfi2«i ffl 
wmwmziyTyv*m?th*=7$iv9x$>mw6L 
±tz. %mm=mm 3^mztimMmny-fy*r 

yfy^mm-h^b\mLxmtz^xmwf 

(7T"&<. mz. IMII^yfVtl 2£l^-tf) 

m%zzbfrt>. M^xxmmmt^tix, ?xh 
1 0 1 6 2 j m%2(r>mmmxz\%h j c=> 5 

«ilinyf>tl 2£rtj*l/C#jSl/0^*£fc: 

wmiy 3 ?**? 1 2 fc*(:ai»iis^ yr? 

9 , ffiilSffiffi*^ , WJf M-t- 5 X * , L C 7 

-y Twmwm&smF? zmm=F®&tmz^ ? == 

<y?xmmmzmm^&m^ttmth t . 

as 1 3 ^ffM$tn>niiss»^o^)s^sfcffi 

xmmmcom^ vTk-tizt mm b^&^t 

[0163] St, ±MEB20>mfflmiz8 t $>*7 5 -/ 
WMiitfcl^Tll -fe^S'y^X^JlglSBlh-fc: 

1 2^^LTUl>g»)3l^a«l 3^^4§^ £*i 

^ 3^^^»sfs^w 1 ssvwmttfg^w Hci-) 
-: w^me^s^ l t ^ s £\ *5S7m 

MSS^5t3i^±^)-t7S-y^X#iia5Bl, B2, 
B3-fcK#U -tl^3iil±^7S 'y^X^MSPB 
K B2, B3---<7)^tL^ii<7)mzMWi<7)WMMzi>'f 

y-9-1 2^^LT^i>g»)3i^a«i 3«s?oii% 

WJfSffiKfS^ »JlS-tf-5X^ s »ilSiLC7^;t' 



[0164] (is 3 nmmsm ) 0 1 2 (±*i^si 3 
ontBgrntflisiiJisw y^^sfliKLfc-fe^ s >y 
? x&mws& mwrnmrn-zb & . , ±i an 1 
commmm^m 1 t^fts*? s -y ?x#jis$^fl§ 

[0165] JJESS 1 ^M#Jtfe^T«. t7?7 
7XML1. L2. L4 3&^Jf§^-b7 5 
^jfg|iB±tW@lto»jianyr>-tf 1 2 &^LT 
^l>g»^S«l 3£%M$tu M^'IfeSttffi^W 

1 sRt/mmmi^ 1 9 1 x -> xmmmmsnm^z 
m-sztix^&kMz, z^Mm^mmi 3±nt> 

K T >y 7°J1 2 0 § ftT V ^ t *T L T . *HJ)S^ 

Hsti. mmimmmm^yTy^-i 2^mlx^i^ 
mm^mm 1 3 coitb 0 1 . ssfflomiia^ y ^ 

SrrtllLT^I) gWS^^'-fe 7 S >y ^ X ^Jfii B b WM 

K±t: f;l/ K T >y 7°J1 2 0 5 V ^ 

[0 166] HI 2t^Sfi.4iat:, t5S7^l 
W^^ ; 5rS4Jl0^7S'y^XlLl s L2, L 
4 ^|ilIt«Ji §fL,^7S-y^X ^ Jf $ B £ ffiflg L TV > 

XML1, L2ISI. -b95>/^^JfL2, L 3 faL *7 
3-y^XJlL3, L4Tb1 &^7i 7?XiL4Tffi 

tzit. *ti&Lmm<7mm#mi* M2, m 

1. L2-, L4t(i, ^fL-etl-iitSaWMiM 1 , M 

2. M5W#Mt-|>M^x^-^-;H l*« 
[0 167] i/S, ^^^^S-y^-X^iliiBOftJiJi 

to^^ s -y 7X1L i _ht(±, mmmmm yw 
9 23^mix v^mmxmu 2 a ms^t ^ ^ 

S. ;o»JigMy^"^2 3{i, E113t^§iil>j; 
■5fc. SWfls«2 5 4it, iiffjg|»l . 7X10" 8 
Q • cmcriCu^^^-SJJ^ l/zm > (gl 0 0/;m^ 
i5W*M2 6aVX;k-^-;P2 7^#cWt«SOX 

;wcfcuT \zmt -ox\^h \Hmmw.m 2 e vmnw. 
m2 satLxmmmm^tix^ib^z, mm-t 

x-oxmmzti. ^b ixiLfammmcDXJU y>v 

mm%LXY^ a =S:tS. ^]gPW#:ii2 6^ 

[0168] it, gi*^«S2 4tti, y 

^■^^2 3 ^hgpmffi LTSt^l> 2 aM^X;L—^ 
-4-2 8 a. 2 8b^(t^tL, ^O-Tf^X^-^- 
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)V2 8 sL\£&m}\&m<?)x>M 7>mm%Lxu& 

)v—fc-)V2 s b \±zv>mimm2 e comrmmm 
mumm^tix^^ ttz, lottzmmm-ty??? 

a, i8b izmm-f&WMmfamM 12, m 1 3 

[0 16 9] it, -b^S'y^^JfSBatP^&S^ 

mm 2 4 a , 1 s avwrntts^w 1 9 1 

m^w&2 4 fc^r^ii, »Kff^w 1 s&vwi* 

ff^Wl 9*WOTO=l^ilT^£LT^I>. <f 
IX. -fe^S >y?*£ifS&B<7)-t:7$«y?XSLl fcg 

tn^ssc 2 4 1 1 st =t otiwt 

SteS ;hX i £fc . -fe 7 5 >y ? L 1 iffi^KH 

sftiM 1 i: %mm^u 2 4 th^m 7 k t^mmm 

[0 1 7 0] ifc, g»*?MsC2 4_mi, £71^7 

n 2 0 tii, g»*^a^ 2 4 mmmmfaMM 1 

2fc^mg^£»DX/l— *-^2 IjWBJSS 

m&^)v-*-)V2 1 ^ti^mmtuimmm 

[0171] mz, JJEHl 2£^£tlS-lr73-y?.X 
^Jf S«V»J1§H y^? ? 2 3 ^ »Jftt4«B*t 

ffiffls^sw^tov^^-rs. fit. item on 

[0172] Vf9 923 Vft^mikM 2 6 O 

LT(±, JifBtOJ; 5 fc^ff JStnttl .7X10 
-8£i- cm«0Cu£ffllv6„ ^OftlPKfcJI 2 6 

rl-i>,;:4-/:^4-:j;-4 2 7!.:^. |SH<7>*m£ffl^& 

s. %mmTgM2 4<?>mmmxi> 

fc^Cs N i - Z nf07i5>f 7 

[0174] it, ffljUSflsJlM 12. Ml 
-*-42 8a, 28b<^mt LXl±. EtS&ftJfM 

1, M2, M8$7XX4—*-/H 1 . 2 1 i; lift 
fc, WitTCu, Ag. Ag-Pt, Ag-Pd, W. 

[ 0 1 7 5 ] ifcfc, H 1 2RX/M 1 3 ^ScfUJfiH y 

¥7?23Z\mLfz^y^>7 7^mmmmmTu 



[oi76] 5t-f , _hiBm i commmmcom4 ( b ) t 

^ftS^fc^lWOIfSfcitO. Hi 20^3 

ip*>. w*if a i n. skst^s^ 

t7i7^, Xliy/l-a - 73^)-tr 7 3 >y 

4 fe^" y-yy-f 

g. Ag-Pt, Ag-Pd, W, Mo^Jp.#cXii?Ft 

^W^^SiftJl^tx/i-^-/!' l l£ffM 
u st>rix^4ft^^y-yy-b^y-yy-b^ 

K lfiti^-y. a^y^offii^frJiMi , m 

2. M5^^fL^tlffM-tS 0 H^T. ■Itlti^k 

(oro-yis-h %{m^h-£tfz±.ximm&±.ifx 

Sflfc^U— VS'— h£4Jl0H:5$ 7^X|L 1 , L 
2. L4fc-t4. iotT, 4Jf?)-fe7 3 'y?.XJf 
LI, L2, L4mmzmJ9$tltz-t7$'y7Z% 

[0177] &^x\ wmvmmM v?? ?23it 
H2 i^m2 2zm^xmmitzmm^tmm£i 

X. MitTT^Si-, A1N, MttSSL 
7 5 7;x«M*^7? 

^zmmcu^^mmmah&A.x, xji~*~ 
)V2immh a mz, 7.7>)-ymmitm^x, 

jei it , im&Ajv-ft-fr 2 7 mm-ti ^mm^m 

[0 178] Z\<7)t%, ±.im22te^tlh£ 

IlftliS(;x^-*-;P2 7«MfiMV 
2 6</)ffM^^-y^^^^^ffl^P€ 

Jtts^-t. nmmw.M2b<7)WiW>vx)v-*-)V2 
■tiati-s. it. ^»ftii26^ffMt-«>^. 

U-ym\m<Vitb *) t, Mi-if^^y ^a^c v 

[0179] M^T. X^-^-;L-2 7«ffMfiMSy ; ' 

F^^ftil 2 6 ^ffM^^-y^M^i.^sntopm 
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[0180]i^t, ^ ^IJjS^SS 2 4 <7)J3t SO© 
X/l/-*-/l-2 8a, 2 8bSrffM-fl.o Z<7>k 
^-*^2 8a, 2 8bi±, ^fj«^fflS2 4 

tc ix u&mmfom 2 e coM^m^mmmmrm 

[oi8i] zdix. mm^M2 5i:itLxmmm^ 
mmtkm2 6t>mmzti, mmi-hm<?mumm2 

6 em&w^jv—fc-jv 2 7 iizi. ixmmzmmz *u 
mz z (vftmmfaM 2 6 <vm±MM<ni%®Rxf&T&m 
cD&vztiwmwmt Lxmm-fhx)v~^~)v 

2 8a, 28b IzmmZfcX , -£ikk iX&mMzfim 

owjm y)vmm^mmm yf9 923 itmm 

K, 2 8a. 28b &i&?&£tt8lttJI 

M12, M 1 3 £ f^lfMMtS « 

[0183] _hiBH 1 comtmmizis^x-t? 

mwmzfidt^kmmizix , tjsvtxzm 
b t &wm=F&& 2 4 1 cowmm, m%mm m&ft 

*i l \m\z, m&mmwm\*nw$*hm 

^i'yniLi miz& ^umm^M 1 s or*i 

S«2 4 fc ^FJtSOfiM^ffl^Tffiii L , et'SfS^tt 

1 8&V«Kff^« 1 9 S: MjS^Jrf S fc^fc, 

ZolX. -fe^S ■y^X^MgPBO*±)g^-fe7S ~/9 

xjil 1 ts?iWH«2 4 1 mmnrnzfttEZitti 
mm® lscj: o twti^s fcftfc. -«= 

7 S >y ?X)IL 1 ±HOffillW#:MM 1 fcgtt^SK 

2 4TH^isiw#;iiM 1 1 1 ^m^rmziY^^tz 
[oi85] ±.mm i <omtimizt5^x%m 

m^mUl 3iCh';^7 -y7°J!2 0 
IMttfc LT . g»*72£« 2 4 ±.{Z&V V 7 -y TJ1 2 0 
fr^JS-fS. -f"LT, ^»«^SK2 4Jiffit?fM§^ 
X^&mWMtfcMM l 2^K^Mm~thWk<r)X)V 
-*-)V2 1 ML, St^tit^x^-^-^2 1 



[0 186] ZCOX o tLT, JilBHl 2t^§^ll>» 
ft***. 

[0187] lil±o i 3 J;tiH\ ^7 s 

mmm-i yy? 9 kM*mm-mm^Mmm.mmj 

yf992 3£gl&SffS«2 4tftjiLTffMU * 

x^iiaKt^sii^^omJiffi^ y^"? 9 2 3(0 
%mkix. $tmco-t7$y7xmMmzm&i-&i~ 
-/rm^mmm^ y?9 9(vm>\tk mm^mmm 

?rf#l> Z. k ipX'% h o St. ZCDkZ, WMM^i 

9 2 3coiLi^mnmxj^ y^ym^^rrnmmm 
2 6 <7>MLk®mwmT&Mn&mzzh?tiffl8ttt> 

X;P-7j!-/l^2 8a, 2 8b**V^t9>SjWH«Sf: LT 
«BBL, g»*^S«2 40±ffiS.VTffitffM§3fiT 
t ^ 5 ldll»#;iiM 12. M 1 3 £ tf - LT tVL- K T v 7°Ji 
2 0«X^-*-^2 -y^X^lgPB COffiH 

w#=jiM 1 izmm ix ^ h z 1 1 i 0 , 7°^ 
^m-f >-^^ vtxmmmzmm- 

micom^mmnt z t &x% 1 . 

[0 188] ^tJl»^*^2 4t;rtji$tl| ) »Ji 

M>f y^'^ ^23 ta, 77»»II^ y 
m^mit^mm-^ z k &x% 1 1&>^ *<rmm 

Wtf'hZ < % 0 .3 1 {±-b 7 5 -/ ? x^JfSS^H» 
[ 0 1 8 9 ] ^*0^'y7«^»JlS^ y^"^ 

?£^$-y?x4s,mmLtz$mi-&&&£ 0 fc*^ 
< oi*o*JiM^ yy? 923 imm^&U2 4 \zm 

30iffl^^D<7)#fi&ffi«S^l»c:t^T"§l> 0 i 

? xmmuk^h^mMthMwitm^ 

[0190] ttz. %mm^-&M2 4mM£timm 
yy? 9 23*wmtm. m-vxmzx^xm 
mz^mmTmm. 2 a zmm-h t&>. m^i- -/ tb 
w<7)mmmj yy~9 9 mm-wakimtLx m?z 
%JM*m~thZkbVj;<, ?xh<7)mm±-t&z 
k z>„mz^ mkmrnm y?9 923^- 
^■j.mzk->xmm^zBmhzk, ±tz, w&>+«, 
7Bik<mmm y?9 9mmmmmm-h^mfi 
?mk?£hzkfrt>, m-oXJMtfmmt^tix , ?x 
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h comrzmm- tz.b vx % & . 

1 o 1 9 1 ] jfirts, ±iiM3(vniffimizmz>^7 s >y 

commmj ? 2 3*nm^xjmx.x\-*&%&\z 
owta^T v^i. *\ hs^wism 7 ^23^ 

s - 1 1 «rigTfc s . wmmmmmmm 9 
23 k Mzmmnfflm? >y? 7 zm&Zitxmi& 

-$77, nmmLC7i)v?w*mEZitxffi&Lx 

#tt£|Hj±§-£l> .I t iPCS h tMZ, #*<7)f- >y 7°^ 
5 -y 77^Jfa«U 

[ 0 1 9 2 ] a £ . s»^a«2 4 
fi^ajiiM y7"7 7 2 3 1 

f - >y Tffm^JIMSftSH 1 * ffi^€^^p a n ft t -fe 7 

: ps& 2 4 tffM§tii>mJi^»)*-?co^^ii^ 
errs. z\cr>tz#>, zco^x^-zzmm. fyy 

ZlX. Z\coz\blz£-oXi>, £#=iLT«mMW#tt 

[ 0 1 9 3 ] ttz. ±MB3<nmtmm.\z\%h^y $ >/ 
9 x$>W£mztiwx\±, wm<mmm4yy?92 

3 £ ftWi IX V ^ 5fl»S« 2 4 ±fc t7l/ f r «y 7°® 

2 0^ffM§^i-CV^*I^^^T!^LT^I>*\ i 
«t> H 7 >y 7°JI 2 0 li&MCD {, COTi&ftK , t5i7 

77^/ism j^sf»»JliM y7"7 7 2 3 £f*jH 
lt v ^ 2 4 mmmmiktt 1 s s« 

ms^w 1 9 1 =t ^TKW&vm^w^sixT^ 

« 2 4 ±t t> b* T <y 7°Jf 2 0^'l Jffc* S <0 

[0 194] 

imxvmk] immzmmuzm*) , *mmzm 
h^mmmzuiif, ^^Mi«:t*t 

-fe 7 5 -y ? X Jfj&> % h * 5 5 v 7 7)13! ffi^ttfi^- 
r^SifctiO. ^5S-y^xMgPOffMfcMTt^. 

layfvt, wm^yytt&b*). soffit i» 

MMffiffi^. »iiMLC7^;^ 



iznumztmztih z\t&t>. m^i- «/ 7Wo» 
[0196] s^. g»s^aKt^Siii»WJisg 

WSTOi;. #*O^JfS^O^JigEtffffit-|>^'y7° 

[ 0 1 9 7 3 ifc. aisgMs^^Ks^a^t^i 

w%mm?zmni L i®& t ft t mw&^mmmzm 
m-tm^btmtib. gi*fit(:«^^ 

mmmzi®wrt-hm-&£ 0 1 ^«Jiiis» 
*^^gij*^s^^ffMf s ; b mmiz* *) , «m 

fe. ^*C0^'y7W<7)»Jli!!S«J^^lfK1-|>^l 

[0198] s/;, s«jSi L a^t^)tsiii»WJisg 
mm^mm-m, m-oxmz^xmmz%mm 

mmnffitftf-z z b mmztch fzfo, t tzmmmm 

m^mm-hmmzmm^titzmwm^zmm-thxjv 

~*~wmMm%mm^mi$im?mm$:%tztz\ 

tfrt>. m^i- >y 7jm<mmmmm=F<m&nfe 

^mm-hTMh^btcttz^, m^xTMtmmt 

zti. 37, boffiT^ mmfh n b px$ h . 

[ 0 1 9 9 ] i3t. mim.3\,zmh%nmmz£mi. 
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mmizm&ztix^z z 1 t ± o . it»t7 
h mmwmm^mm-h z t mm£& o , «s *> * 

[0200] at, ±mmm i w%h$,mwm%-% 
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